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1. Introduction

It has been agreed that the description in Section 6.2 of the UMTS QoS Concept technical report shall be updated. One reason is that the current text does not reflect the agreed leveled structure of the different bearers within UMTS. Thus, the text does not fully serve its purpose of giving a comprehensive overview of the functions needed for negotiating and maintaining UMTS QoS. This document proposes to replace the existing text by an updated chapter that reflects the leveled bearer structure and also divides the functions into two types, with the separate tasks of controlling the UMTS Bearer Service and QoS provision for the data transfer for established UMTS Bearer Services.

2. PROPoSED CHANGES

6.2 QoS Management Functions in the Network

The purpose of this chapter is to give a comprehensive overview of functionality needed to establish, modify and maintain a UMTS Bearer Service with a specific QoS. The QoS management functions need not necessarily all to be standardised. Their allocation to the UMTS entities shall indicate the requirement for the specific entity to enforce the QoS commitments negotiated for the UMTS bearer service. The specific realisation of these functions is implementation dependent and has only to maintain the specified QoS characteristics. 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. 

6.2.1 Description of functions

6.2.1.1 QoS management functions for UMTS bearer service control plane

Service Manager co-ordinates the functions of the service control plane for establishing, modifying and maintaining the service it is responsible for. And, it provides all user plane QoS management functions with the relevant attributes. The service manager offers services to other instances, it signals with peer service managers and uses services provided by other instances. The service manager may perform an attribute translation to request lower layer services. Furthermore, it may interrogate other control functions to receive permission for service provision.

Translation function converts the service primitives for bearer service control and the related QoS attributes between the formats used at different services.

Admission control maintains information about the available resources for a network entity. It determines for each UMTS bearer service request or modification whether the requested QoS can be provided by this entity. Thereby it supports also the service retention.

Subscription Control checks the administrative permission for the use of the requested service with the specified QoS.
Capability Control verifies the ability of the network entity to support the requested service.

6.2.1.2  Functions for 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. UMTS bearer services with different QoS attribute values shall be supported by the QoS management functions. These functions ensure the provision of the QoS negotiated for a UMTS bearer service.

Mapping function provides each data unit with the specific marking required to receive the intended QoS at the transfer by a connection-less bearer service. In case a connection-oriented bearer service performs the data unit transport the mapping function relays the data units to the bearer service providing the required QoS.

Classification function assigns data units to the established services of a MT according to the related QoS attributes if the MT has multiple UMTS bearer services established. The appropriate UMTS beaer service is derived from the data unit header or from traffic characteristics of the data.

Resource Manager distributes the available service resources between the established services according to the required QoS. Example means for resource management are scheduling, bandwidth management and power control for the radio bearer.

Traffic conditioner provides conformance between the negotiated QoS for a service and the data unit traffic. Traffic conditioning is performed by policing or by traffic shaping. The policing function compares the data unit traffic with the related QoS attributes. Data units not matching the relevant attributes will be dropped or marked as not matching, for preferential dropping in case of congestion. The traffic shaper forms the data unit traffic according to the QoS of the service. 

6.2.2 Allocation of QoS management functions

6.2.2.1 QoS management functions for UMTS bearer service control plane

The QoS management functions for controlling the UMTS BS are shown in figure x. These control functions support the establishment and the modification of a UMTS BS by signalling/negotiation with the UMTS external services and by the establishment or modification of all UMTS internal services with the required characteristics. 
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Figure x: QoS management functions for UMTS bearer service control plane
The translation functions (Trans.) in the MT and the Gateway convert between external service signalling and internal service primitives including the translation of the service attributes.

The UMTS BS manager in the MT, CN EDGE and the Gateway signal between each other and via the translation function with external instances to establish or modify a UMTS bearer service. The signalling between the UMTS BS managers in CN EDGE and Gateway is provided by the CN bearer service. Each of the UMTS BS managers interrogates its associated capability control whether the network entity supports the requested service. Additionally, the CN EDGE UMTS BS manager verifies with the subscription control the administrative rights for using the service. 

The UMTS BS manager of the MT verifies with its admission control the availability of all required resources in the MT, it translates the UMTS bearer service attributes into attributes for the local bearer service and requests this service from the local BS manager.

The UMTS BS manager of the CN EDGE translates the UMTS bearer service attributes into RAB service attributes and Iu bearer service attributes and it translates between UMTS bearer service attributes and CN bearer service attributes. Also, the UMTS BS manager of the CN EDGE verifies with its admission whether all required resources are available at the CN EDGE and requests its Iu BS manager and the RAB manager in the UTRAN to provide the required services. 

Whether the CN EDGE UMTS BS manager requests its CN BS manager to provide a CN bearer service or a CN bearer service is indicated in the opposite direction depends on mobile originated or mobile terminated UMTS bearer service establishment/modification. The same applies for the interactions between UMTS BS manager and CN BS manager of the Gateway.

The RAB manager verifies with its capability control the support of the requested RAB service, translates the RAB service attributes into radio bearer service and Iu bearer service attributes and verifies with its admission control whether the resources for both bearer services and for processing are available in UTRAN. The RAB manager requests the radio BS manager and the Iu bearer manager to provide bearer services with the required attributes.

The CN bearer service managers in the CN EDGE and in the Gateway negotiate the CN bearer service between each other. This CN bearer service is requested by the UMTS BS manager of one of the two entities and indicated to the UMTS BS manager of the other entity.

The Gateway UMTS BS manager verifies with its admission control whether the required resources are available, translates the UMTS bearer service attributes into the external bearer service attributes and requests this service from the external BS manager.

Radio, Iu and CN BS managers use services provided by lower layers as indicated in figure x.

6.2.2.2 QoS management functions for the UMTS bearer service user plane

The QoS management functions of the UMTS BS for the user plane are shown in figure z. These functions maintain the data transfer characteristics according to the commitments established by the UMTS BS control functions and expressed by the bearer service attributes. The QoS management user plane functions are provided with the relevant attributes by the QoS management control functions.
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Figure z: QoS management functions for the user plane

The classification function (Class.) in the Gateway and in the MT assign user data units received from the external bearer service or the local bearer service to the appropriate UMTS bearer service according to the QoS requirements of each user data unit.

The traffic conditioner (Cond.) in the MT provides conformance of the uplink user data traffic with the QoS attributes of the relevant UMTS BS. In the Gateway a traffic conditioner may provide conformance of the downlink user data traffic with the QoS attributes of the relevant UMTS BS. The packet oriented transport of the downlink data units from the external BS to the UTRAN and the buffering in the UTRAN may result in bursts of downlink data units not conformant with the UMTS BS QoS attributes. A traffic conditioner in the UTRAN forms this downlink data unit traffic according to the relevant QoS attributes.

The traffic conditioners are not necessarily separated functions. For example a resource manager may  also provide conformance with the relevant QoS attributes by appropriate data unit scheduling. Or, if fixed resources are dedicated to one bearer service the resource limitations implicitly condition the traffic.  

The mapping function marks each data with the specific QoS indication related to a connection-less bearer service. Or, in case of a connection-oriented bearer service it relays the data units to the bearer service providing the required QoS.

Each of the resource managers of a network entity is responsible for a specific resource. The resource manager distributes its resources between all bearer services requesting transfer of data units on these resources. Thereby, the resource manager attempts to provide the QoS attributes required for each individual bearer service.
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