	Joint Video Team (JVT) of ISO/IEC MPEG & ITU-T VCEG

(ISO/IEC JTC1/SC29/WG11 and ITU-T SG16 Q.6)

3rd Meeting: Fairfax, Virginia, USA, 6-10 May, 2002
	Document:  JVT-C063
Filename: JVT-C063.doc


	Title:
	NAL Compatible to QoS Controlled Network 

	Status:
	Input Document to JVT

	Purpose:
	Information

	Author(s) or
Contact(s):
	Doug Young Suh

Kyunghee University, Korea

Mihail Devetsikiotis
NCSU, USA
	Tel:
Email:
	+82-31-201-2586

suh@khu.ac.kr

	Source:
	Kyunghee University


_____________________________
1. Introduction
In the future, an application is supposed to specify how much communication resources it requires. Then, communication resources will be allocated along path with respect to required bandwidth, buffer, and priority. Users will be billed as much as they have used. Since we have many choices in encoding video, resource management is crucial for video service, but, it has not been well noticed in the arena of international standardization.  

There are several reasons why this resource allocation for video has not been noticed.

· In circuit switching network (e.g. telephone network) , resources are fixed to all services.

· In packet switching (e.g. Internet), there was no way to allocate resources.

· Most communication experts used to regard video traffic as just high rate audio traffic.

· Most video experts did not notice that network should be shared with other traffics.

This contribution argues that traffic parameters in MPEG-4 systems and H.245 be modified in order to be compatible to protocols of future networks, which mean the next generation Internet (NGI). No one can deny that network standards are unified to Internet, which will include most benign features of the other networks, especially ATM. UMTS of 3GPP will be standardized to be compatible to the NGI. Then, a wireless channel could be considered as just an Internet channel with higher packet loss rate.  

In order to compatible to the NGI, NAL functionality needs to include the following items:

· resource allocation during call setup, especially, for VBR video [mandatory]

· prioritized loss protection [optional]

· inband or outband back signaling from network and/or video decoder [optional]

· renegotiation of resource [optional]

This contribution is focused on the first item, while the NGI and UMTS will be able to support all 4 items. These 4 items are related to network layer function. That is, they need help of entities located along a path (e.g. routers). These entities have been merely blackbox to multimedia application.

As Etoh [13] proposed, we need to know more about network layer and its underneath. NAL should be equipped with procedures and parameters to communicate with network layer. Characteristics of individual physical channels could be accommodated by adjusting parameters for error (or packet loss) protection, delay and jitter absorption, priority, and so on. 
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Figure 1. NAL(Network Adaptation Layer) components include NAL protocol, VCL/NAL interface, and NAL/Network interface.

2. Network Classes with respect to Traffic Descriptors 
With respect to traffic description, network can be classified into three categories such as fixed QoS channel, best effort channel, and QoS controlled channel. They are represented by PSTN, Internet, and ATM, respectively. 
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Figure 2. Evolution of network mostly used for realtime multimedia services. NAL should be compatible to “QoS controlled network.”
2.1 Fixed QoS channel 

Traffic descriptor is meaningless since QoS is fixed in this channel. PSTN and N-ISDN provide dedicated channel which, once connected, a fixed bandwidth is guaranteed to the connection. This class of channel has been used in the early age of multimedia communication. This channel is very suitable for voice service, but not effective for bursty data and video service. This class is not appropriate especially for video, because firstly it cannot provide enough bandwidth and secondly its bandwidth is fixed. But, it is an advantage of this class that the allocated bandwidth is guaranteed during a call. Network descriptor for this channel is only the bandwidth, which is not negotiable, but is determined by the communication system.

H.324 and H.324M specify circuit switching based multimedia terminal. H.324 has different AL (adaptation layer) for audio, video, and text. H.324M (H.324 for mobile terminals) has AL extended according to degree of bit error protection. 
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Figure 3. Circuit switching based terminal, simplified H.324M.

2.2 Best effort channel

Traffic descriptor is meaningless since traffic/QoS is not reserved. The current Internet and Ethernet LAN are packet-based networks and many users share broad bandwidth. When network load is low, it is efficient because users can use network resources as much as they want and release it automatically. But, this class does not guarantee QoS required for continuous-media services. Even though Internet protocol, IP, has some means such as TOS to differentiate priority of a flow, it does not mean to guarantee QoS of the flow. Moreover, TOS (type of service) handling mechanism is not implemented in most routers. 

H.323 specifies packet-based multimedia terminal. It has H.245 for capability exchange, which is used for configure decoder. In order to allocate network resource, network layer needs to extract information from H.245 as suggested in [14][15], even though the information is not enough for VBR video.
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Figure 4. Packet based multimedia terminal, simplified H.323.

2.3 QoS controlled channel 
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Figure 5. NAL should be designed to exploit advantages of future network layer protocols.

There are many fancy options in network layer protocols which are useful for realtime multimedia applications. But, here we only discuss about negotiation of resource.

RSVP [11]/diffServ, RSVP/intServ, 3GPP UMTS [14], ATM, and MPLS channel are connection oriented networks, and a call begins with QoS negotiation, which determines how much the call uses network resources. ATM uses cell switching, which takes advantages of both circuit switching and packet switching. It takes advantages of the fixed QoS channel in the sense that some bandwidth is dedicated to a call. Just like packet switching, individual channels share network resources to make use of total resources efficiently. Among traffic classes in ATM Forum TM(Traffic Management) 4.0 [5], three classes such as CBR, VBR, and ABR are related to real-time multimedia services. They are different in the traffic descriptors used for resource allocation. MPLS could be said to use the same parameters defined in ATM Forum TM.
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Figure 6. Traffic conformance test for ATM VBR VC (virtual channel), modeled by two leaky buckets. Overflow means disobeying the contract negotiated during call set-up.

3. Traffic Descriptors

During negotiation process, they exchange information about traffic. Traffic descriptors are defined with respect to the leaky bucket concept as depicted in Figure 6, where a set of [drain rate, bucket depth] is used for traffic descriptor. In this section, traffic descriptors in various protocol are described. They are much similar to each other while those of MPEG and H.263 are not quite compatible with them.

3.1 ATM 

As for traffic descriptors, ATM could be said to be the benchmark for other QoS controlled networks.

Traffic is described by using the leaky bucket model, which is defined by a set of two parameters [drain rate, bucket depth]. For CBR VC, they set [PCR (peak cell rate), CDVT (cell delay variation tolerance)]. In order to avoid overflow, integral sum of bitrate at any duration of CDVT, should not be larger than PCR*CDVT. Mostly, they say that CDVT is determined by switching hardware systems to be less than several mili-seconds. PCR is dedicated to the VC like the bandwidth dedicated in circuit switching.  

A VBR VC is defined by two simultaneous leaky buckets of four parameters [PCR, CDVT] and [SCR (sustainable cell rate), BT (burst tolerance)+CDVT]. Normally, SCR is smaller than PCR and larger than average bitrate. SCR is dedicated to the VBR VC and (PCR – SCR) is shared with other non-real-time VCs. This is VBR.1 among three kinds of VBR in TM 4.0.

In VBR.2 and VBR.3, cell priority is used. CLP(cell loss priority) has two levels, 0 and 1. When congested, systems discard CLP=1 cells first. If VBR.2 or VBR.3 is applied to scalable-encoded video, cells from the base layer may become CLP=0 cells. We may keep bandwidth of the base layer less than SCR.    

With respect to video transmission, there are two standards in ATM Forum. One is for the CBR VoD system [9] finalized in December 1995, and the other is H.323 over ATM backbone [16] finalized in April 1999. In both standard, they allow only CBR video, just like audio. That is, the required network parameter is only the maximum bit rate. Traffic descriptors for RSVP and UMTS are well compatible to those of ATM and shown in Table 1.

Table 1 Traffic parameters of ATM, RSVP/IntServ, 3GPP UMTS, and MPEG-4

	ATM
	RSVP/IntServ
	3GPP UMTS
	MPEG-4 OD

	PCR
	PeakRate
	Maximum bitrate
	MAX_BITRATE

	CDVT
	MaxPacketSize(?)
	Maximum SDU size
	MAX_AU_SIZE (?)

	SCR
	TokenBucketRate
	Guaranteed bitrate
	AverageBitRate (?)

	BT
	ToketBucketSize
	K*Maximum SDU size
	BufferSizeDB (?)


3.2 Internet : RSVP [13]: 

In IETF, QoS provision for multimedia is one of hot issues. Since Internet has been developed for text delivery about 30 years ago, it can not support realtime services. Currently, IETF deploys and is about to deploy protocols to support realtime multimedia service. RSVP (Resource Reservation Protocol) was standardized years ago and is being used in these days. RASV is followed by DiffServ and IntServ, which define role of router to support QoS guaranteed services. These protocols use the same traffic descriptors defined as Sender_Tspec and FlowSpec.

 Token Bucket Rate [r] (32-bit IEEE floating point number)    
 Token Bucket Size [b] (32-bit IEEE floating point number)    

 Peak Data Rate [p] (32-bit IEEE floating point number)     

     Minimum Policed Unit [m] (32-bit integer)               

     Maximum Packet Size [M]  (32-bit integer)              

     Rate [R]  (32-bit IEEE floating point number)            

     Slack Term [S]  (32-bit integer)                       
These parameters are defined by leaky-bucket concept and are compatible to those of ATM as shown Table 1. There is not appropriate parameter compatible to CDVT. But, CDVT is mostly determined by hardware physically rather than determined by application.

3.3 UMTS (3GPP) [12]: 

UMTS provides quite ideal set of parameters for traffic descriptors and QoS descriptors. It will take for a while that all the descriptors are used properly in real world. It uses two leaky bucket concept similar to ATM VBR. While CDVT is also fixed by hardware requirement, bucket depth for maximum bitrate is determined by maximum SDU size. Bucket depth for guaranteed bitrate is discrete, i.e. multiple of maximum SDU size.

[Maximum bitrate(bps), Maximum SDU size(octet)]    cf. [PCR, CDVT]
[Guaranteed bitrate, k*Maximum SDU size]          cf. [SCR, BT+CDVT]
delivery order(y/n)
SDU format information(bits)
SDU error ratio : loss+damaged
residual bit error ratio
delivery of erroneous SDUs(y/n/-) : '-' implies no error detection.
transfer delay(ms) : 95% quantile

traffic handling priority : per flow

allocation/retention priority : per bearer which is not negotiated from the MT

Among QoS desciptors, allocation/retention priority could be used with UEP (unequal error protection). It is desirable for error resilience tools in MPEG-4 video and H.263v2 to be informed of error status of received packets according to the option, delivery of erroneous SDUs.

3.4 MPEG-4

Traffic and QoS descriptors are defined in three places. In MPEG-4 Systems ISO/IEC 14496-1, DecoderConfigDescriptor and QoS_Descriptor can be used for interface to QoS controlled network, MPEG-4 DMIF ISO/IEC 14496-6 [10], QoS_metrics can be used for the purpose.

In order for traffic descriptors of MPEG-4 to be compatible to those of the current networks, parameters in three places are needed to combine and their definition should be modified. In some papers, avgBitrate is interpreted as SCR, which may cause excess delay as shown in [2].

Table 2. ISO/IEC 14496-1 DecoderConfigDescriptor

DecoderConfigDescrTag {


bit(8) objectTypeIndication;


bit(6) streamType;


bit(1) upStream;


const bit(1) reserved=1;

bit(24) bufferSizeDB;


bit(32) maxBitrate;


bit(32) avgBitrate;


DecoderSpecificInfo decSpecificInfo[0 .. 1];

}
Table 3. ISO/IEC 14496-1 QoS_Descriptor

MAX_DELAY – Maximum end to end delay for the stream in microseconds.

PREF_MAX_DELAY – Preferred end to end delay for the stream in microseconds.

LOSS_PROB – Allowable loss probability of any single AU within [0.0, 1.0].

MAX_GAP_LOSS – Maximum allowable number of consecutively lost AUs.

MAX_AU_SIZE – Maximum size of an AU in bytes.

AVG_AU_SIZE – Average size of an AU in bytes.

MAX_AU_RATE – Maximum arrival rate of AUs in AUs/second.
Table 4. ISO/IEC 14496-6 defined QoS metrics

	QoS Metric
	Semantic Description

	PRIORITY
	Priority for the stream

	MAX_AU_SIZE
	Maximum size of an AU

	AVG_BITRATE
	Average bit rate

	MAX_BITRATE
	Maximum bit rate


One can find in ISO/IEC 14496-6 that it defines the interface for VBR traffic in which only PCR (peak cell rate) is defined as shown in the following while VBR traffic needs [SCR, CDVT+BT]. Even though loss priority in ATM is binary level CLP0 or CLP1, one can set more levels by using the other parameter such as GFR.

ATM traffic descriptor - forward PCR CLP=0 = as appropriate
ATM traffic descriptor - forward PCR CLP=0+1 = as appropriate
ATM traffic descriptor - backward PCR CLP=0 = as appropriate
ATM traffic descriptor - backward PCR CLP=0+1 = as appropriate
AAL parameters - AAL type = AAL5

4. Conclusion
Even though there are various effective traffic classes in the next generation networks such as RSVP/intServ, ATM, and 3GPP UMTS, video traffic descriptors in MPEG-4 Systems and DMIF are limited to use CBR channel, in which bandwidth is dedicated to a service. Especially, since compressed video tends to show variable bitrate, it is more natural to transmit compressed video by using variable bitrate channel. One of disadvantages of CBR video is that it use the same bandwidth when a scene is quite simple. Users have to pay for usage of the bandwidth.

In this contribution, we compared traffic/QoS descriptors in MPEG-4 to those of promising networks. Those of promising networks are compatible to each other while those in MPEG-4 are scattered in several places in the standard and need to have clearer definition. This could be one of main goals of NAL. 

4.1 Video encoder/decoder requirements

Network condition should be informed to encoder from time to time so that parameters for error resilience are set adaptively to network condition such as loss rate and burstness of error. For example, RVLC is useless in case of bursty error or packet loss. If range of burst loss becomes larger, DP becomes useless as mentioned in [13], then RM gets useless. Size of video packet, also, should be determined with respect to pattern of error occurrence.

Prioritized transmission provided by most future network is very useful when combined with DP or scalable encoding. Yet, bitrate ratio of streams with different priority must be determined by using information from network. Degree of error (or loss) protection should be determined based on how important a stream is.

NAL has to provide interface for exchange of information mentioned above.

5. References 

[1] ITU-T Recommendation H.323v2, "Packet based multimedia communications systems visual telephone systems and equipment for local area networks which provide a non-guaranteed quality of service". Mar 27, 1997
[2] MPEG00/M6250, Doug Young Suh, Young Kwon Lim, Myung Ho Lee, “Proposal of Traffic Descriptors for Use of VBR Channels for VBR Traffic,” July, 2000.
[3] ITU-T Recommendation H.245, "Control protocol for multimedia communications.” SG16/Q15/16. 

[4] ITU-T Recommendation  Draft H.263, "Video Coding for Low bit rate Communication", Jan 27, 1998

[5] ATM Forum , "Traffic Management Specification Version 4.0", April, 1996

[6] IETF Internet draft, "Compressing IP/UDP/RTP Headers for Low-Speed Serial Links", ftp://ietf.org/internet-draft/draft-ieft-avt-crtp-05.txt, July 27, 1998

[7] IETF Internet draft, "New RTP Payload Format for H.263+", ftp://ietf.org/internet-draft/draft-ieft-avt-rtp-h263-video-00.txt, Jan 14, 1998
[8] IETF RFC 1889, "A Transport Protocol for Real-Time Applications", ftp://ietf.org/rfc/rfc1889.txt, Jan , 1996
[9] ATM Forum, af-saa-0049.000, “Audiovisual Multimedia Services :Video on Demand Specification 1.0”, December, 1995.
[10] ISO/IEC 14496-6, “Delivery Multimedia Integration Framework (DMIF),” 1999.
[11] RFC2210, “The Use of RSVP with IETF Integrated Services,” 1997.
[12] www.3gpp.org, 3G TS 23.107, “QoS Concept and Architecture,” 1999. 

[13] Etoh, Adachi, “Proposed requirements on network adaptation layer specification,” JVT-B092, Geneva, Feb., 2002. 

[14] Doug Y. Suh, Joo M.. Seok, "Setting up Virtual Channel for H.263 Video Traffic", ATM Forum Contribution 98-0919, Nashiville, USA, Dec., 1998. 
[15] Doug Y. Suh, Joo M.. Seok, "Video services between H.323 terminals via ATM Network", ITU-T SG16 Q15-F-28, , Seoul, Korea, Nov., 1998.
[16] ATM Forum BTD-SAA-RMOA-01.04, "H.323 Media Transport Over ATM", October 1998. 

[17] Thomas R. Gardos, "H.245 revision in support of H.263+ ", http://standard.pictel.com/Q15b64.doc, Oct, 1997,

(Append for Proposal Documents)

JVT Patent Disclosure Form

	International Telecommunication Union
Telecommunication Standardization Sector
	International Organization for Standardization
	International Electrotechnical Commission  

	[image: image7.wmf]
	[image: image8.png]1S0
NS




	[image: image9.png]





Joint Video Coding Experts Group - Patent Disclosure Form
(Typically one per contribution and one per Standard | Recommendation)

Please send to:

JVT Rapporteur Gary Sullivan, Microsoft Corp., One Microsoft Way, Bldg. 9, Redmond WA 98052-6399, USA

Email (preferred): Gary.Sullivan@itu.int  Fax: +1 425 706 7329 (+1 425 70MSFAX)

This form provides the ITU-T | ISO/IEC Joint Video Coding Experts Group (JVT) with information about the patent status of techniques used in or proposed for incorporation in a Recommendation | Standard.  JVT requires that all technical contributions be accompanied with this form. Anyone with knowledge of any patent affecting the use of JVT work, of their own or of any other entity (“third parties”), is strongly encouraged to submit this form as well.

This information will be maintained in a “living list” by JVT during the progress of their work, on a best effort basis.  If a given technical proposal is not incorporated in a Recommendation | Standard, the relevant patent information will be removed from the “living list”.  The intent is that the JVT experts should know in advance of any patent issues with particular proposals or techniques, so that these may be addressed well before final approval.

This is not a binding legal document; it is provided to JVT for information only, on a best effort, good faith basis.  Please submit corrected or updated forms if your knowledge or situation changes.

This form is not a substitute for the ITU ISO IEC Patent Statement and Licensing Declaration, which should be submitted by Patent Holders to the ITU TSB Director and ISO Secretary General before final approval.

	Submitting Organization or Person:

	Organization name
	Kyunghee University
	

	Mailing address
	Yongin, Kiheung, Kyunggido, 449-701
	

	Country
	Korea
	

	Contact person
	Doug Young Suh
	

	Telephone
	+82-31-201-2586
	

	Fax
	+82-31-203-1494
	

	Email
	suh@khu.ac.kr
	

	Place and date of submission
	Fairfax, USA, May 6-10, 2002
	

	Relevant Recommendation | Standard and, if applicable, Contribution:

	Name (ex: “JVT”)
	MPEG-4 System
	

	Title
	Compatibility of MPEG-4 Traffic Descriptors to the Current Networks
	

	Contribution number
	M7740, Pattaya, 2001
	

	
	
	


(Form continues on next page)

	Disclosure information – Submitting Organization/Person  (choose one box)

	
	

	(
	2.0
The submitter is not aware of having any granted, pending, or planned patents associated with the technical content of the Recommendation | Standard or Contribution.

or,

	The submitter (Patent Holder) has granted, pending, or planned patents associated with the technical content of the Recommendation | Standard or Contribution.  In which case,



	[image: image10.wmf]
	2.1
The Patent Holder is prepared to grant – on the basis of reciprocity for the above Recommendation | Standard – a free license to an unrestricted number of applicants on a worldwide, non-discriminatory basis to manufacture, use and/or sell implementations of the above Recommendation | Standard.

	
	

	[image: image11.wmf]
	2.2
The Patent Holder is prepared to grant – on the basis of reciprocity for the above Recommendation | Standard – a license to an unrestricted number of applicants on a worldwide, non-discriminatory basis and on reasonable terms and conditions to manufacture, use and/ or sell implementations of the above Recommendation | Standard.


Such negotiations are left to the parties concerned and are performed outside the ITU | ISO/IEC.

	
	

	[image: image12.wmf]
	2.2.1
The same as box 2.2 above, but in addition the Patent Holder is prepared to grant a “royalty-free” license to anyone on condition that all other patent holders do the same.

	
	

	[image: image13.wmf]
	2.3
The Patent Holder is unwilling to grant licenses according to the provisions of either 2.1, 2.2, or 2.2.1 above.  In this case, the following information must be provided as part of this declaration:

· patent registration/application number;
· an indication of which portions of the Recommendation | Standard are affected.
· a description of the patent claims covering the Recommendation | Standard;

	In the case of any box other than 2.0 above, please provide the following:

	Patent number(s)/status
	
	

	Inventor(s)/Assignee(s)
	
	

	Relevance to JVT
	
	

	Any other remarks:
	
	

	(please provide attachments if more space is needed)




(form continues on next page)

Third party patent information – fill in based on your best knowledge of relevant patents granted, pending, or planned by other people or by organizations other than your own.

	Disclosure information – Third Party Patents (choose one box)

	
	

	(
	3.1
The submitter is not aware of any granted, pending, or planned patents held by third parties associated with the technical content of the Recommendation | Standard or Contribution.



	[image: image14.wmf]
	3.2
The submitter believes third parties may have granted, pending, or planned patents associated with the technical content of the Recommendation | Standard or Contribution.



	For box 3.2, please provide as much information as is known (provide attachments if more space needed) - JVT will attempt to contact third parties to obtain more information:



	3rd party name(s)
	
	

	Mailing address
	
	

	Country
	
	

	Contact person
	
	

	Telephone
	
	

	Fax
	
	

	Email
	
	

	Patent number/status
	
	

	Inventor/Assignee
	
	

	Relevance to JVT
	
	

	
	
	


	Any other comments or remarks:
















File:JVT-C063.doc
Page: 6
Date Saved: 2002-04-30

_1081323953.vsd
VCL�

AL-video�

VCL�

AL-video�

fixed dedicated-bandwidth �


_1081334903.vsd
encoder�

decoder�

NAL�

NAL�

NAL protocol�

�

Transport�

�

Transport�

Network�

Network�

Network�

Network�

Transport Layer Protocol�

NAL/Network Interface�

Terminal�

Terminal�

Routers and Links�

�

�

VCL/NAL Interface�

�

 �

?�

?�


_1081336006.vsd
VCL�

RTP/UDP�

VCL�

RTP/UDP�

best effort, QoS 'don't care' �


_1081324763.vsd
VCL�

VCL�

RTP/UDP�

NAL
�

NAL
�

RTP/UDP�

resource-negotiable network �


_1068280486.vsd
Circuit Switching
(Fixed QoS)�

Packet Switching
(Best Effort)�

QoS Controlled�


_1024749585.vsd
SCR�

PCR*CDVT�

PCR�

SCR*(BT+CDVT)�

for non-realtime
channels�


