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1. Decision or Action Requested

Successful deployment of IP based services, including VoIP, will require provision of Quality of Service (QoS) end-to-end across platforms, domains, and networks, to meet customer service expectations. It is proposed that the ITU-T Y.1541 QoS Classes should be commonly signaled end-to-end to facilitate the provision of QoS. Global cooperation between standards bodies will be necessary to accomplish this.

It is proposed that general agreement be reached to support the ITU-T Quality of Service (QoS) Classes in next generation networks as the common set of QoS Classes signaled end-to-end for the provision of IP based multimedia services, including Voice over IP (VoIP).
2. References

· ITU-T Recommendation Y.1541, “Network Performance Objectives for IP-Based Services”

· Draft ITU-T Recommendation F.706, "Service Description for an International Emergency Multimedia Service (IEMS)”

3. Issues for Discussion

Industry Trends

Next generation networks are envisioned as providing a transition from circuit switched networks to packet based networks using the Internet Protocol (IP), and enabling service completion across wireless and wireline networks for best effort and real time IP based multimedia services, including Voice over IP (VoIP).

QoS Challenge

A significant challenge facing the successful widespread deployment of VoIP will be the provision of an adequate QoS level.  Key issues include consideration of what QoS level is required, and how the QoS level is specified, signaled, monitored, and managed end-to-end across domains, platforms, and networks.

Service Requirements Vary
It’s important to satisfy customer expectations for end-to-end Quality of Service and Reliability for all types of transactions and services.  It is expected that IP based networks will enable a wide range of best effort and real time services, including for example, voice, streaming audio and video, instant messaging, location based services, multiplayer gaming, and email.  Various services have different QoS requirements.  

Network Performance Parameters

The performance of networks (and hence their ability to meet QoS requirements) can be quantified and objectively measured in terms of specific performance parameters.  Key network performance parameters include Transfer Delay, Delay Variability (“jitter”), Packet Loss, and Error Ratio.  Additionally, the customer perceived quality of service is impacted by throughput, reliability, priority, and restoration considerations.

QoS Classes
Due to scaling considerations, it is generally viewed as being impractical for services to independently negotiate values for network performance parameters. It is felt that such scaling issues can be most effectively resolved by combining network parameters into a limited set of QoS Classes with defined values.  The following table provides an overview of the QoS Classes defined in the ITU-T Y.1541 specification.

	Network Performance Parameters
	ITU-T Y.1541 QoS Classes

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

	Delay
	100 ms
	400 ms
	100 ms
	400 ms
	1 s
	Unspecified

	Delay Variability
	  50 ms
	  50 ms
	Unspecified
	Unspecified
	Unspecified
	Unspecified

	Packet Loss
	1*10-3
	Unspecified

	Error Ratio
	1*10-4
	Unspecified

	Example Services
	Voice
	Voice
	Signaling
	Interactive Data
	Streaming Video
	Best Effort Data


Interoperability Consideration

For successful wide deployment of IP based services, resolution of QoS issues will be a significant challenge.  End-to-end signaling of a common set of QoS classes will facilitate resolution of QoS issues.  If networks are deployed based on different standards that specify different QoS Classes, then interworking functions will be needed to map QoS Classes. Interworking functions will impose additional delay and delay variability, and may degrade QoS to a level unacceptable from the subscriber’s perspective (especially during times of network duress such as may be experienced during emergency situations), or fail to provide adequate service due to mapping incompatibility issues.

For Decision
It is proposed that the QoS Classes specified in ITU-T Y.1541 be endorsed as the common set of QoS Classes that are signaled end-to-end across networks for the provision of IP based services QoS. Global cooperation between standards bodies will be needed to realize this objective.

Note: This implies that standards not aligned with the ITU-T Y.1541 QoS Classes should align accordingly, as may be feasible.
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