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DRAFT H.MMCLASS

Multimedia QoS Service classification 

Scope

Classification of QoS Service levels and recommended performance parameters:

· at the application level for different applications (IP telephony, audiovisual conferencing, audio streaming, audiographic conferencing etc.)

· per media type (e.g. speech, audio, video, still image, data etc)

1.
Introduction

2.
Definitions

Service Application

Service Component

Service Component Grade

Traffic Class

3.
Architecture
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4.
Service Application QoS Classification

Examples of Service Applications are:

Telephony

Videoconferencing

WEB browsing

Streaming audio / video

Video Surveilance

-  Proposal from AVD 2152

Classification of multimedia services in 3 general groups is a common practice:

· Asynchronous services: such as E-mail transfers, file transfers…

· Retrieval services such as Web browsing, streaming, gaming…

· Conversational services such as telephony, audio conference, videoconference…
The context of use might add subdivision in this classification: users expect higher network performance for business activity than for home activity. Differences can be found as well between the various games available on networks.
[Ed. Note: Contributions Requested on whether a QoS classification is required at this level.]

5.
Service Component QoS Classification

5.1
Speech

An examples here is:
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[Ed Note: Subjective quality levels and not related to what is technically deliverable.]

5.2
Audio

5.3
Video

From AVD 2152 some of issues here are:

· Frozen pictures or numerous block errors (coloured ones or moved blocks in a face) for a few hundreds milliseconds

· Jerky pictures coming video frame sub sampling, blurred pictures….
· choice between image sharpness and abilty to track movement
4.4
Image

5.5
Data

6
Traffic Descriptor and QoS Requirements

Per flow descriptions will involve:

[For CBR systems traffic descriptor as below.  CBR may need more parametres specifying]

Traffic Descriptor
Peak Bit Rate



Maximum Packet Size

Transport QoS Parameters 
Maximum Delay



Maximum Delay Variation



Maximum Packet Loss



Burst Packet Loss Requirements

6.1
Burst Packet Loss Characterisation

The following definitions are proposed in AVD 2152 for Multimedia QoS:

· Errored second (ES): It is a one-second period in which one or more packets are lost (the reason might be bit error, too long delay or overflow).

· Severely errored second (SES): It is a one-second period which has more than 3 packets lost among 10 successive packets sent (the reason might be bit errors, too long delay or overflow).

Note 1: a video codec running H.261 or H.263 over IP at 440 kbit/s has a packet rate of 100 packet/s since the average video packet size is 500 octets.

Note 2: the definition needs feedback from router manufacturers. The aim of this definition is to distinguish bursty packet losses from random losses.

7.
Traffic Classes

[Ed Note: There are several possibilities here:]

-  3GPP Traffic Classes 

conversational, interactive, streaming, background
-  ITU-T SG13 IP QoS Classes (Y.1541)

Class 0 to 5

-  ATM virtual channels and QoS classes

-  Proposal from AVD 2152

Class
High quality
Standard
Unguaranteed (Best Effort)

End to End delay
≤ 50 ms + 5 µs/km 

≤ 300ms (with satellite)
≤ 80 ms + 5 µs/km 

≤ 400ms (with satellite)


End to End jitter
≤ 20 ms
≤ 25 ms


Average packet loss expressed in ES
36 per hour (0.01 to 0.1 % packet loss for video at 384 kbit/s) 
360 per hour (0.1 to 1 % packet loss for video at 384 kbit/s) 


Peak packet loss expressed in SES
1 per week 
1 per day


-  Proposal from SG12 G.QoSRGT.

For speech and audio the following categorisation is given:

Medium
Application
Degree of symmetry
Typical data rates
Key performance parameters and target values







One-way

delay
Delay

variation
Information loss
Other

Audio


Conversational voice


Two-way
4-13 kb/s
<150 msec

preferred*

<400 msec limit* 
< 1 msec 
< 3%  packet loss ratio (PLR) 


Audio


Voice messaging


Primarily

one-way
4-13 kb/s
< 1 sec for playback 

< 2 sec for record 


< 1 msec 


< 3% PLR 


Audio


High quality streaming audio


Primarily one-way
32-128 kb/s
< 10 sec 


< 1 msec 


< 1% PLR




Video


Videophone
Two-way
32-384 kb/s
< 150 msec preferred

<400 msec limit 

< 1% PLR


Lip-synch : < 80 msec 

Video
One-way
One-way
32-384 kb/s
< 10 sec 

< 1% PLR


* Assumes adequate echo control

For data the following classification is given:

Medium
Application
Degree of symmetry
Typical amount of data
Key performance parameters and target values







One-way

delay
Delay

variation
Information loss

Data
Web-browsing

- HTML
Primarily one-way
~10 kB
Preferred < 2 sec /page

Acceptable < 4 sec/page 
N.A
Zero

Data 


Bulk data transfer/retrieval
Primarily one-way
10 kB-10 MB
Preferred < 15 sec

Acceptable < 60 sec 
N.A
Zero

Data
Transaction services – high priority eg e-commerce, ATM
Two-way
< 10 kB
Preferred < 2 sec 

Acceptable < 4 sec
N.A
Zero

Data
Command/control
Two-way
~ 1 kB
< 250 msec
N.A
Zero

Data 


Still image
One-way
< 100 kB
Preferred < 15 sec

Acceptable < 60 sec
N.A
Zero

Data
Interactive games
Two-way
< 1 kB
< 200 msec 
N.A
Zero

Data
Telnet
Two-way (asymmetric)
< 1 kB
< 200 msec 
N.A
Zero

Data
E-mail  (server access)
Primarily one-way
< 10 kB
Preferred < 2 sec 

Acceptable < 4 sec
N.A
Zero

Data
E-mail  (server to server transfer)
Primarily one-way
< 10 kB
Can be several minutes
N.A
Zero

Data
Fax (“real-time”)
Primarily one-way
~ 10 kB
< 30 sec/page
N.A
<10-6 BER

Data
Fax (store & forward)
Primarily one-way
~ 10kB
Can be several minutes
N.A
<10-6 BER

Data
Low priority transactions
Primarily one-way
< 10 kB
< 30 sec
N.A
Zero

Data
Usenet
Primarily one-way
Can be 1 MB or more
Can be several minutes
N.A
Zero

Also thre following figure implies classification
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8.
Network performance objectives budget allocation

[Ed Note: We need to decide whether we should work in this area or leave to SG13:]

This needs further work. This section is intended to allocate the budget defined in the previous section among the following links:

· End point link (LAN or residential if any)

· Corporate network (Intranet if any)

· Access network

· ISP network

· Internet Backbone or operator network

These kinds of links may be used twice or more if the packet route makes use of more than 2 ISP or network operators' services. 

This section may be subdivided for the Hypothetical Reference Connection case and the bilateral agreement between ISP or network operators.
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