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1.
Introduction

A MExE application may require the ability to determine and control the network QoS granted to an application session.  The QoS may change because of a change in network conditions (for example a change of cell, or a change of network resources within a cell), or an application may request a change in the level of QoS required (for example, a multimedia application starts up a video stream).

3GPP technical report TR23.907, identifies the UMTS bearer service and the Radio bearer service for QoS, see figure 1, these are the areas of interest to MExE.  TR23.907 associates attributes to each bearer service, see Table 1, these attributes are internal to UMTS, they identify the QoS characteristics of each bearer service.  TR23.907 assigns value ranges for each attribute, according to traffic class (four classes are defined: conversational, streaming, interactive, background).  Now, as these attributes are internal to UMTS they must be mapped to parameters for the external world (ie MExE applications), TR23.907 attempts to map external QoS parameters to the internal UMTS bearer service attributes.  The UMTS bearer service attributes are mapped to radio access bearer service attributes.  

Note: the mapping from external QoS parameters to UMTS bearer service attributes is still under discussion in S2.
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Figure1 – UMTS QoS architecture

Attribute
units

Traffic Class 
conversational / streaming / interactive / background

Maximum bit rate
kbps

Delivery order
yes / no

Maximum SDU size
octets  (<1500)

SDU format information
bits

SDU error ratio
(integer)

Delivery of erroneous SDU's
y/n

Residual bit error rate
(integer)

Transfer delay
msec

Guaranteed bit rate
kbps

Traffic handling priority
(integer)

Allocation / Retention priority
(integer)

Table 1 – UMTS Bearer Service and Radio Service attributes

2
Proposal

MExE is concerned with the external QoS parameters, ie the end to end layer in figure 1.  Therefore

(i) MExE should ensure that there is adequate mapping between the MExE applications QoS requirements and the UMTS services.  

(ii) MExE applications should be able to indicate and interpret QoS values of the UMTS network, 

(iii) MExE applications should be able to modify the QoS dynamically.

(iv) MExE applications should be able to respond to changes in the provided QoS level.

This is the basis of a QoS API definition, which will exist between MExE and the UMTS network and reside in the MExE terminal, see figure 2.
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Figure 2 – QoS API and MExE application

2.1
QoS Parameters

MExE operates at the application layer, above the IP layer.  The MExE application is concerned with end to end QoS protocols (for both integrated services and differentiated services), and must communicate the QoS requirements to the network layers.  QoS provision and reservation mechanisms used in the internet include, for example, RSVP for integrated services, or a 6 bit QoS parameter in IP header for differentiated services.

Resource ReserVation Protocol (RSVP) is an end to end QoS provision for the internet, defined in RFC 2205.  RSVP uses Flowspec parameters, these are:-

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

Token Bucket Size    [b]
bytes
32-bit IEEE floating point number

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

Minimum Policed Unit    [m]
bytes
32-bit integer

Maximum Packet Size    [M]
bytes
32-bit integer

Latency
micro secs
32-bit integer

Delay Variation
micro secs
32-bit integer

Service Type

service type

The MExE QoS API should receive Flowspec parameters from the application, and adapt them to the UMTS network external QoS parameters.

Note: as the external QoS parameters are not yet finalised, the MExE API definition cannot yet be finalised, but a working assumption may be made that the network QoS parameters will resemble the Flowspec parameters.

MExE should adopt the parameters described in Flowspec for consistency with internet applications.

2.2
QoS Streams

Several applications may be operational in MExE, each with a different QoS requirement.  Also, one application may operate several QoS streams, each with different parameter settings.  The QoS API should be able to deal with each stream independently.

2.2
QoS Management

The QoS API in MExE should know the desired and minimum QoS(s) of each application.  It should attempt to re-negotiate the QoS if it falls below a threshold – note, the threshold may be below or above the minimum QoS.  If a suitable algorithm is in place, the QoS may be allowed to fall below the threshold for a limited period (the service may not always require 100% network availability).  The update / refresh rate of QoS reporting should be determined by pre-set configuration.

Conclusion

QoS should be included in the MExE R99 specification 23.057.

A QoS API satisfying the MExE and UMTS QoS requirements should be defined and identified.

The exact functionality of the QoS API cannot be defined until 3GPP S2 and N3 groups define the IP to UMTS QoS parameter mapping.

This document together with T2-99734 (QoS discussion) shall form the basis for a QoS section in 23.057.
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