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This document is intended to outline the position of Quality of Service (QoS) for UMTS and its impact on MExE.

The 3GPP group TSG S2/SMG12 are developing the specifications for UMTS QoS concepts.  Document 3GPP TR 23.907 provides the framework for QoS in UMTS.  The document will eventually cover all issues related to Quality of Service in UMTS.  The main points and issues relating to MExE are presented here.

Overview of different levels of QoS 

Network Services are considered end-to-end, this means from a Terminal Equipment (TE) to another TE. An End-to-End Service may have a certain Quality of Service (QoS).  To realise a certain network QoS a Bearer Service with clearly defined characteristics and functionality is to be set up from the source to the destination of a service.  
A bearer service includes all aspects to enable the provision of a contracted QoS, e.g. user plane transport and QoS management functionality. A UMTS bearer service layered architecture is depicted in figure 1, each bearer service on a specific layer offers it’s individual services using services provided by the layers below.  Particular interest to MExE is the end-to-end service layer.


[image: image1.wmf]TE

MT

UTRAN

CN

Iu

EDGE

NODE

CN

Gateway

TE

UMTS

End-to-End Service

TE/MT Local

Bearer Service

UMTS Bearer Service

External Bearer

Service

UMTS Bearer Service

Radio Access Bearer Service

CN Bearer

Service

Backbone

Bearer Service

Iu Bearer

Service

Radio Bearer

Service

UTRA

FDD/TDD

Service

Physical

Bearer Service


figure 1 QoS layers in UMTS 

QoS management functions in the network

The QoS management functions of all UMTS entities together shall ensure the provision of the negotiated service between the access points of the UMTS bearer service. The end-to-end service is provided by translation/mapping with UMTS external services.

Control Plane 

The control functions support the establishment and the modification of a UMTS bearer service by signalling/negotiation with the UMTS external services, shown in figure 2.
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figure 2 QoS management functions for UMTS bearer service in the control plane
QoS management functions

Service Manager co-ordinates establishing, modifying and maintaining the service.  It provides all user plane QoS management functions with the relevant attributes.

Translation function converts between the internal service primitives for UMTS bearer service control and the various protocols for service control of the interfacing external networks.

Admission / Capability control maintains information about all available resources of a network entity and about all resources allocated to UMTS bearer services. It determines for each UMTS bearer service request or modification whether the required resources can be provided by this entity and it reserves these resources.

The UMTS BS manager of the MT translates the UMTS bearer service attributes into attributes for the local bearer service and requests this service from the local BS manager.  The functions signal between each other and via the translation function with external instances to establish or modify a UMTS bearer service.

User Plane 

User plane QoS management functions maintain the signalling and user data traffic within certain limits, defined by specific QoS attributes.
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figure 3 QoS management functions for the UMTS bearer service in the user plane

QoS management functions

These functions maintain the data transfer characteristics according to the UMTS BS control functions, and the bearer service attributes. The QoS management user plane functions are provided with the relevant attributes by the QoS management control functions, shown in figure 3.

Mapping function provides each data unit with the specific marking required to receive the intended QoS from a bearer service.

Classification function is for when the MT has multiple UMTS bearer services established, it assigns data units to the services of a MT according to the related QoS attributes.

Resource Manager distributes the available resources between all services sharing the same resource according to the required QoS.

Traffic conditioner (Cond.) in the MT provides conformance between the negotiated QoS for a service and the data unit traffic.

UMTS QoS Classes

When defining the UMTS QoS classes the restrictions and limitations of the air interface have to be taken into account. It is not reasonable to define complex mechanisms as have been in fixed networks due to different error characteristics of the air interface. The QoS mechanisms provided in the cellular network have to be robust and capable of providing reasonable QoS resolution.  There are four different QoS classes (or traffic classes) proposed, the main distinguishing factor between these classes is how delay sensitive the traffic is.  the four classes are:-

· Conversational class (= real time)

· Streaming class         (= real time)

· Interactive class         (= best effort)

· Background class      (= best effort)

UMTS BS QoS attributes

[Note: The discussion of UMTS bearer service parameters as well as radio access bearer parameters is ongoing.  Especially the bitrate parameters are under discussion]

Shown in table 1.

Traffic class [‘conversational’, ’streaming’, ’interactive’, ’background’]

Maximum bitrate [kbps]

Guaranteed bitrate [kbps] ( * under review)

Delivery order [y/n]

Maximum SDU size [bits]

SDU format information [bits]

Reliability

Transfer delay [s]

Traffic handling priority

Allocation / Retention Priority

Token Rate (possible new addition)

Token Bucket Size (possible new addition)

table 1 UMTS QoS attributes

QoS Parameter Mapping

In 23.907 this chapter shall contain information of parameter mapping i.e. how parameters in different levels of QoS shall be mapped, from the external world to UMTS network, also within the UMTS network. At the time of writing, it is still under construction.

Sources of UMTS Bearer Service Parameters

A set of QoS parameters (QoS profile) specify the service provided to the user by the UMTS network.  At UMTS 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 UMTS 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.

Mapping of Application Parameters to UMTS Bearer Service Parameters

This part is as yet undefined in 23.907. 

For compatibility at the application layer it would be useful to implement the same parameters used in RAPI (for UNIX applications) and Winsock2 GQoS (for Windows applications).  Specifically, Max. bit rate, Token rate and Token bucket size.  The token bucket parameters for QoS provisioning in non-UMTS parts of the network.

The Flowspec specifications of GQoS, contains a set of token bucket parameters and service type specification for QoS provisioning, shown in table 2.

int32
TokenRate
Bytes/sec

int32
TokenBucketSize
Bytes

int32
PeakBandwidth
Bytes/sec

int32
Latency
microseconds

int32
DelayVariation
microseconds

SERVICETYPE 
ServiceType
Service Type

int32
MaxSduSize
In Bytes

int32
MinimumPolicedSize
In Bytes

table 2 –GQoS flowspec parameters

These can be mapped onto the UMTS QoS attributes in table 1

Summary for MExE 

In order that the end-to-end QoS is met, each bearer service encountered must be informed of the QoS requirements of the originating application.  This is handled by a QoS provider function, the 'UMTS bearer service (BS) manager' present in each network element, which invokes various network QoS mechanisms in order to satisfy the application end to end QoS requirement.  The UMTS BS manager in the MT is given QoS parameters from the translation function and translates these into attributes for the local BS, it also requests and manages changes in the QoS of the service.  A Translation function in the MT converts between the application QoS requirements and UMTS bearer service QoS attributes.

MExE must standardise on an API like function (QoS API in figure 4) to take the QoS requirements from application and present them to the MT in a standardised form (eg parameters in table 2), suitable for the UMTS network QoS manager.  As a minimum, the UMTS QoS manager should be presented with the following parameters from the QoS application:

TokenBucketSize

TokenRate

Peak Bandwidth

MExE should ensure that the parameters are standardised are compatible with those of Winsock2 GQoS and the java.net package.
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figure 4 - position of QoS API for MExE.
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