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9
Quality of Service

QoS aware MExE executables may be executing on the MExE device. To ensure correct operation with the QoS provisioning of the bearer network(s) the associated API's and the MExE QoS manager shall be supported by MExE MS supporting bearers defined by QoS – see Figure 13. Non QoS aware MExE executables shall operate with the defined QoS by the user or the network.
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Figure 13: Logical MExE Terminal QoS manager elements

9.1
MExE QoS Support

In the logical architecture depicted in Figure 13, a conceptual entity, a MExE QoS manager exists between the MExE executable and the Network Control API. A QoS API for MExE executables is provided and an API to the network. The MExE QoS functions accommodate standard methods of end to end QoS provisioning.
For a MExE device supporting bearers defined by QoS, the MExE device shall support the following basic QoS operations: 

· The end user shall be able to manage the QoS directly via the MMI.

For MExE devices supporting bearers defined by QoS, the MExE device shall optionally support the following basic QoS operations:

 a mapping between the QoS requirements of the MExE executable and the network layer;

 MExE executables shall be able to indicate and interpret QoS values of the network via the MExE QoS Manager;

 MExE executables shall be able to modify the QoS dynamically;

 MExE executables shall be able to react to changes in the provided QoS;

 
MExE introduces two new elements to cater for QoS – the MExE QoS manager and the QoS API. The MExE QoS manager shall handle the fact that the network may not have QoS capabilities.

9.2
MExE QoS Manager

A conceptual entity, the MExE QoS manager is responsible for:

 Managing the QoS streams for MExE executables;

 Notification of the negotiated and delivered QoS to the end user / MExE executable.

The MExE QoS manager shall support the MExE QoS API according to the bearer supported by the device, and provide functions such as:

 insert additional QoS signalling parameters;

 add the functionality of the MExE QoS API at best effort, if the network does not support it directly;

 translate between the QoS parameters from the MExE executable and those of the network;

 monitor the QoS delivered by the network and manage QoS requests between the MExE executable and the network;

 be informed by the MExE executable of the requested QoS traffic class ;

 be informed by the MExE executable of the lowest QoS traffic class which can be accepted by the MExE executable;

 attempt to re-negotiate the QoS if it falls below the lowest QoS traffic class.

The MExE QoS manager may request information from the network regarding the QoS available.

The MExE QoS manager does not need to know the end user's subscribed QoS, this is held within the network and used to validate a requested QoS level.

The MExE QoS manager may also be accessed through the device's MMI.

9.3
Network Control API

The network control API shall provide the QoS manager with access to the network specific QoS control (e.g. as defined for GPRS/UMTS in [29] and [30].

The MExE QoS manager may perform some QoS control, even if it is not provided in the network control.

9.4
MExE QoS API

The MExE QoS API provides the MExE executable with an interface to the QoS management. It does not require the MExE executable to have any knowledge of the underlying network, or how QoS is implemented in the network.

The QoS API shall provide the MExE executable with a standard set of parameters. Refer to [28] for details of these parameters (see note).

NOTE:
The FLOWSPEC parameters, defined by the IETF Integrated Services Working Group, provide the QoS information required by QoS capable network elements.

Table 5 shows the set of example parameters.

Table 5: Example parameters

	Parameter
	Units
	Type

	Token Bucket Rate  
	bytes /sec
	32-bit IEEE floating point number

	Token Bucket Size  
	bytes
	32-bit IEEE floating point number

	Peak Data Rate  
	bytes/sec
	32-bit IEEE floating point number

	Minimum Policed Unit  
	bytes
	32-bit integer

	Maximum Packet Size  
	bytes
	32-bit integer

	Latency
	micro secs
	32-bit integer

	Delay Variation
	micro secs
	32-bit integer

	Service Type
	
	service type


As a minimum the following three parameters shall be supported by the MExE QoS manager:

 Token Bucket Rate;

 Token Bucket Size;

 Peak Data Rate.

NOTE:
The discussion of UMTS bearer service parameters as well as radio access bearer parameters is still going on. Especially the bitrate parameters and reliability parameter are under discussion [28].

If the MExE executable does not provide a full set of QoS parameters, then the MExE QoS manager shall the provide QoS parameters based on information available to it (e.g. from the MMI settings), see subclause 'Sources of UMTS Bearer Service Parameters'. 

9.5
Sources of Bearer Service Parameters

A set of QoS parameters (QoS profile) specify the service provided to the user by the network. At bearer service establishment or modification different QoS profiles have to be taken into account. This is based on:

-
The UE capabilities;

-
The UE or the TE within the terminating network;

-
A QoS profile in the QoS subscription (describes the upper limits);

-
Default QoS profile (of the user or network);

-
A Network specific QoS profile characterising for example the current resource availability or other network capabilities.

9.6
QoS Streams

Several MExE executables may be executing in the MExE device, each with a different QoS requirement. Also, a MExE executable may operate several QoS streams, each with different parameter settings. The MExE QoS manager within the MExE device shall be able to deal with each stream independently.

9.7
QoS Security

Only the end user, MExE executable or the network using a QoS stream should be able to modify the QoS of that stream.
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