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Key Issue:
QoS

1. Introduction

At the Heathrow meeting of the SMG12 QoS Ad-hoc group it was agreed that effort was needed to refine the definitions of some of the QoS management functions as currently described in UMTS QoS Technical report. This contribution proposes revised definitions for the various functions. 

2 QoS Management Functions in the Network

QoS management functions allow UMTS network to provide different levels of QoS. To be able to provide QoS efficiently at least following functions are needed:

· QoS monitor,

· QoS translator,

· QoS policer,

· QoS shaper

· Admission controller and 

· Resource manager.
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Figure 1: Location of QoS management functions.

The tasks and functionality of these functions will be presented in following chapters. Locations of the QoS management functions is presented in the Figure 1. The functions that are obvious from the layered structure of the protocols are not drawn in the figure. One example of those can be e.g. mapper between different protocol layers. There might be e.g. parameter mapping between layers but that is manufacturer specific implementation issue thus there is no need to standardise them. Further, functions that reside in the same element of the logical network architecture may be combined to look like one entity if desired. 
2.2  Monitor

The 'Monitor' function monitors the characteristics of the traffic received and provides relevant information to higher layers to provide the required adaptation in the changing wireless environment. Therefore, other QoS functions can use the output data of the monitoring function as their input. The role of the monitoring function varies according to its location. For instance, in the MS (i.e. MT) it may monitor only the traffic of that particular MS or a specific PDP context.  Additionally, instances of the monitor function may be provided in the UTRAN, the 3G serving node, and the GGSN.

2.3 Translator

Translator function locates in the MS (i.e. TE) and in 3G gateway node (there might be a need to have translator functions in other network elements, too). The main task of the translator function is to convert between the QoS parameters used in transport networks external to those used in the UMTS network. For instance, translator function converts the QoS parameters used by RSVP and/or ATM to the UMTS Bearer QoS parameters.  (See Figure 10-1 of UMTS QoS Technical Report). One must notice that the QoS translator will not interfere (i.e. terminate) with any signalling protocol.

2.4 Policer

Policer function is located at the edge nodes (UTRAN and 3G gateway node) of the UMTS network. Its main task is to control the traffic such that it will meet (or be 'less' than) the requested traffic characteristics e.g. traffic may not exceed the maximum negotiated bitrate. Policer drops (if resources not available) or marks the packets that are determined to be non-compliant.

Policer function at 3G gateway node performs downlink data policing. In UTRAN policer function performs uplink data policing.

2.5 Shaper

Shaper provides a mechanism to control the amount and volume of traffic being sent to the next network element. At the MS, it may delay user generated packets so the traffic profile conforms to the requested bearer attributes. 

2.6 Admission Controller

The purpose of admission control function is to calculate which network resources are required to provide requested QoS, determine if those resources are available, and reserve those resources. Admission control is performed in association with radio resource management functions in order to estimate the radio resource requirements within each cell.

The admission controller receives requests to allocate resources for a data flow. Each data flow is characterised by:

· its bearer attributes and

· Performance descriptors (see section 10.4 for details).  

The admission controller may maintain:

· a record of the total available resources 

· a record of resources currently in use

Using above information the admission control function determines if the demands of a data flow request can be satisfied.

2.7 Resource Manager

The resource manager is in charge of allocating resources to data flows and providing appropriate indications to the admission controller. The resource manager takes into account the QoS associated with various packets.  Further, the resource manager is also in charge of scheduling and buffering of packets from any given data flow. 
3 Proposal

It is proposed that the text in Section 2 is used to replace the existing text in Section 10.2 of the UMTS QoS technical Report .
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