- 2 -

FGNGN-ID-00094


	INTERNATIONAL TELECOMMUNICATION UNION
	Focus Group On Next Generation Networks

	TELECOMMUNICATION
STANDARDIZATION SECTOR

STUDY PERIOD 2001-2004
	FGNGN-ID-00094

	
	Original: English

	
	
	Geneva, 19 - 23 July 2004

	INPUT DOCUMENT

	Source:
	Republic of Korea

	Title:
	The coverage of NGN QoS target values


1 Introduction

This contribution introduces the ideal coverage of NGN QoS target values. This is useful to specify the clarification of NGN QoS classes. Based on the analysis of related recommendation G.1010, Y.1541, I.356 and G.104, the highest quality value and the lowest quality value are suggested
2 Discussion

In order to study this target value issue (Recommendation I.356, Y.1540 and Y.1541 defines performance objectives for the parameters of network performance), performance parameters should be specified firstly. In this contribution, delay parameter is taken into account. Other possible parameters (delay variation, loss, error, etc.) are further study issue.

2.1 Recommendation G.1010
This Recommendation provides guidance on the key factors that influence Quality of Service (QoS) from the perspective of the end-user. By considering a range of applications involving the media of voice, video, image and text, and the parameters that govern end-user satisfaction for these applications, a broad classification of end-user QoS categories is introduced. 

It implies that those categories can be used as the basis for deriving realistic QoS classes and associated QoS control mechanisms for the underlying transport networks.

Figure 2/G.1010 introduces a recommended model for end-user QoS categories, where the four areas of delay are given names chosen to illustrate the type of user interaction involved.

	Error tolerant
	Conversational voice and video
	Voice/video messaging
	Streaming audio and video
	Fax

	Error intolerant
	Command / control
	Transactions
	Messaging, Downloads
	Background


Interactive
   Responsive

    Timely
         Non-critical

(delay << 1s)
    (delay ~ 2s)

 (delay ~10s)
        (delay >> 10s)

Figure 2/G.1010 – Model for user-centric QoS categories

2.2 Recommendation Y.1541

This Recommendation defines six different network QoS classes in Table1/Y.1541. The limited number of QoS classes defined here support a wide range of applications, including the following: real time telephony, multimedia conferencing, and interactive data transfer.
Table 1/Y.1541 – IP network QoS class definitions and network performance objectives
	Network performance parameter
	Nature of network performance objective
	QoS Classes

	
	
	Class 0
	Class 1
	Class 2
	Class 3
	Class 4
	Class 5
Unspecified

	IPTD
	Upper bound on the mean IPTD
	100 ms
	400 ms
	100 ms
	400 ms
	1 s
	U

	IPDV
	Upper bound on the 1 ( 10–3 quantile of IPTD minus the minimum IPTD 
	50 ms 
	50 ms 
	U
	U
	U
	U

	IPLR
	Upper bound on the packet loss probability
	1 × 10–3 
	1 × 10–3 
	1 × 10–3
	1 × 10–3
	1 × 10–3
	U

	IPER
	Upper bound
	1 × 10–4 
	U


The following table of Y.1541 gives some guidance for the applicability and engineering of the network QoS Classes.

Table 2/Y.1541 – Guidance for IP QoS classes

	QoS class
	Applications (examples)
	Node mechanisms
	Network techniques

	0
	Real-time, jitter sensitive, high interaction (VoIP, VTC)
	Separate queue with preferential servicing, traffic grooming
	Constrained routing and distance

	1
	Real-time, jitter sensitive, interactive (VoIP, VTC).
	
	Less constrained routing and distances

	2
	Transaction data, highly interactive (Signalling)
	Separate queue, drop priority
	Constrained routing and distance

	3
	Transaction data, interactive 
	
	Less constrained routing and distances

	4
	Low loss only (short transactions, bulk data, video streaming)
	Long queue, drop priority
	Any route/path

	5
	Traditional applications of default IP networks 
	Separate queue (lowest priority)
	Any route/path


2.3 I.356

This Recommendation defines five different QoS classes and recommends ATM performance values to be achieved internationally for each of the defined parameters. Some of these values depend on which Quality of Service (QoS) class the end-users and network providers agree on for the connection.
Table 2/I.356 ( QoS class definitions and network performance objectives

	
	CTD
	2-pt. CDV
	CLR0+1
	CLR0
	CER
	CMR
	SECBR

	Nature of the Network Performance Objective:
	Upper bound on the mean CTD
	Upper bound on the difference between upper and lower 10(8 quantiles of CTD
	Upper bound on the cell loss probability
	Upper bound on the cell loss probability
	Upper bound on the cell error probability
	Upper bound on the mean CMR
	Upper bound on the SECB probability

	Default Objectives:
	No default
	No default
	No default
	No default
	4 × 10–6
	1/day
	10–4

	QoS Classes:

	Class 1
(stringent class)
	400 ms
	3 ms
	3 × 10–7
	None
	Default
	Default
	Default

	Class 2
(tolerant class)
	U
	U
	10–5
	None
	Default
	Default
	Default

	Class 3
(bi-level class)
	U
	U
	U
	10–5
	Default
	Default
	Default

	Class 4
(U class)
	U
	U
	U
	U
	U
	U
	U

	Class 5
(stringent
bi-level class)
	400 ms
	6 ms
	None
	3 × 10–7
	Default
	Default
	Default


2.4 Recommendation G.104

This Recommendation provides guidance on the effect of end-to-end one-way delay and an upper bound one-way network delay. 

Highly interactive tasks (e.g., some speech, video conferencing and interactive data applications) may be affected by delays below 100 ms, as per test result documented in Annex B of previous versions of ITU-T Rec. G.114. For this reason, previous versions of this Recommendation noted that if delays were kept below 150 ms, then most applications would not be significantly affected. Additionally, an upper limit of 400 ms for network planning purposes was always a part of ITU-T Rec. G.114.
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Figure 1/G.114 – Determination of the effects of absolute delay by the E-model

3 Analysis

The below table describes the target values of each Recommendations, from the highest value to the lowest.
	
	G.1010
	Y.1541
	I.356
	G.114

	Highest
	< 1 s

(150 ms for voice)
	< 100 ms
	< 400 ms
	< 100 ms

	Lowest
	> 10 s
	Unspecified
	Unspecified
	N.A.


3.1 The highest target value

Main differences among 4 recommendations are raised from the end-to-end definition to be applied. Recommendation Y.1541 and I.356 introduce the network performance objectives, excluding TE (Terminal Equipment). But Recommendation G.1010 and G.114 include the performance of TE.

Based on the definition of NGN QoS which is specified in section 4 of Recommendation Y.NGN-QoS, Recommendation G.1010 and G.114 are preferred to progress QoS study. 

Generally, voice requires the most stringent performance objective for delay. The previous version of G.114 had specified delay of 150 ms for the highest quality of voice service. And delay of 150 ms in Recommendation G.1010 is following to this objective of G.114. But the revised version of G.114 suggests 100 ms to support the highest service based on E-model (R rate). From this sense, delay of lower than 100 ms can be considered the highest performance objective for NGN QoS target value.

3.2 The lowest target value

"Unspecified" of Recommendation I.356 and Y.1541 means "unbounded". When the performance relative to a particular parameter is identified as being "U" the ITU-T establishes no objective for this parameter and any default I.356 or Y.1541 objective can be ignored. When the objective for a parameter is set to "U", performance with respect to that parameter may, at times, be arbitrarily poor.
Regarding on this value, only Recommendation G.1010 specifies a specific value (> 10 S) that is based on the requirements of non-critical service. This value introduces the lowest limit and the unbounded value can be included. From this sense, delay of higher than 10 s can be considered the lowest performance objective for NGN QoS target value.

4 Proposal

To clarify the coverage (or the range) of NGN QoS target value, it is suggested that the delay performance objective of the first class of NGN QoS classes is lower than 100 ms and the last class is higher than 10 s.

The below figure describes this point.
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