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1. Introduction

The basic assumption for any QoS scheme to work is that a user/application must have sufficient permission to request and receive its QoS guarantees. The basic principles and requirements as well as the work items of supporting QoS control policies in UMTS have been identified in the last 3GPP S2 meeting (24-28 Jan. 2000).  One of the key requirements has been achieving agreement on a generic definition of UMTS QoS policies that apply to the UMTS QoS services. In addition to QoS Policies, there are different policies such as security, address management, network topology management and routing policies to name a few, the definition of UMTS QoS Policies refers to the policies that apply to the UMTS QoS control, specifically, the rules and conditions that govern the access to the UMTS network resources that are allocated and managed to deliver the user and/or application requested specific QoS.   It is recognized that the defined UMTS QoS Policies and the associated UMTS QoS Framework should

· allow efficient use of UMTS network resources, in particular, the radio resources across the air interface between the mobile terminal and the radio access network.

· support existing and future QoS control mechanisms in both radio access network and the core network.

· be generic and flexible to support different vendors’ UMTS networking equipment and operators’ service requirements.

· inter-operate with the generic QoS Policies models that are deployed in the external networks.

This document aims to provide an analysis of some application scenarios for UMTS QoS Policies and then proposes a UMTS QoS Policy definition for R00 for approval by S2. The definition of the UMTS QoS Policy is intended to be generic enough to be applicable to different vendors’ QoS provisioning mechanisms, different the operators’ bilateral/multi-lateral service requirements and suitable for different user/application specific QoS requests.  This document intends to facilitate the definition of  a UMTS QoS Policy framework. 

2.  The Level of Abstraction of UMTS QoS Policy Definition
There are can be different levels of abstraction for the UMTS QoS Policy definition. The definition can be of a high level abstraction such as the policies that define the service level agreements.  For example, the UMTS QoS Policy can be defined broadly as the administratively prescribed rules and the conditions that are used to govern the bilateral service access between different operators’ domains by specifying that traffic from operator B’s UMTS network domain to the local domain of operator A’s can use up to 20% of the capacity of the operator A’ total network links to the external networks, regardless of the specific services classes and their QoS requirements of the traffic from the operator B. This business level abstraction of UMTS QoS policy, in general,  provides a rule for the UMTS resource access between different network operators.


On the contrary, a QoS control policy can be as specific as being applied to per-user or per-device. For example, a user QoS policy can set the resource access rule as that the traffic from User A running an application of Conversational QoS Class is entitled an DSCP value up to 7 and the maximum bit rate of 1.5 Mbps. This user-specific QoS control policy controls a user and/or an application’s access right to the UMTS network resources within an operator’s domain. A per-network device QoS Policy can define the queueing management policy to be that a system warning message is generated and sent to the QoS Policy Control Element (e.g. the Policy Decision Point) if the queue depth is filled up to 90% of the total length.  

In general, different levels of abstractions should be accommodated in the definition of UMTS QoS Policies.  In addition, differences in terms of QoS policy application scenarios, resource cost, utilization and the access mechanisms also need to be reflected in the definition but expressed at different abstraction levels that can subsequently be classified into different QoS Policy categories.

2. The Definition of UMTS QoS Policies

A UMTS QoS policy, in general, is defined as a set of administratively prescribed and negotiated rules and agreements that are enforced to control the access to the resources related to the QoS provisioning in UMTS networks as well as between UMTS networks and the external netowrks. 

A UMTS QoS policy can be taken as a function with parameters, e.g. user/domain identity, QoS requirement, time-of-the day, etc.  that are combined with certain rules and conditions applied to generate an unambiguous response to a certain resource access/reservation request.  To reflect different levels of abstraction for the definition, while in the mean time, maintain the basic requirements identified in Section 1 and 2, UMTS QoS Policies can be classified into following categories. To better explain the QoS Policy categories, the service types, such as the Guaranteed Service and the Controlled Load Service, of Integrated Services QoS Framework and DiffServ QoS Framework of IETF are used. The proposed QoS Policy categories are intended to apply to other QoS Frameworks as well.

(1) Service Driven QoS Policies: 

Service Driven QoS Policies are defined to be the QoS Policies that are defined and enforced according to the QoS Service Classes (Conversational, Streaming, Interactive and Background Classes) defined in TS23.107. A Service Driven QoS Policy applies to the resource reservation requests from all the users/applications that require the same QoS Class even when they are located in different operators’ domains using different vendors’ network equipment. A Service Driven QoS Policy can be subsequently derived from the Service Level Agreement (SLA) between the users and their service providers and between service providers. A resource reservation request that is governed by Service Driven QoS Policies is expected to be processed in the same way and, if it is accepted, achieve the same QoS delivering behavior, regardless of the identity and location of the user and the different operational domains of operators.

Service Driven QoS Policies aim to facilitate the achievement of consistent and unified end-to-end resource access and reservation control for the same type of services across different UMTS administrative domains. As an example, the Service Driven QoS Policies derived from the bilateral or multi-lateral SLAs between different Service Providers (SPs) decide that a user that intends to initiate a VoIP call of the Conversational QoS Class should expect the same services and thus the consistent call quality when he roams to networks operated by different operators, unless the user is entitled for different levels of services, e.g. as a premium user in one operator’s domain and an economy user in all other domains.

(2) User/Application Driven QoS Policies:

User/Application Driven QoS Policies aim to differentiate the UMTS resource access, resource reservation and thus the level of QoS based on the identity of the user and/or the nature of an application. Users and their applications under different SLAs signed with their SP’s are entitled for different QoS policies and thus will be treated differently in terms of the eligible resource reservation, the level of QoS and charging rates, etc. As an example, user A, if identified as an economy user in its SLA with its SP, is allowed Guaranteed Services only during the off-peak hours. It is only allowed Controlled Load Service or Best-Effort Service during the peak hours, regardless of its location and the nature of the applications (Conversational, Streaming, Interactive and Background Services) it is running.  An example for application driven QoS Policies is that all calls to the Tourist Information Office will be provided only Controlled Load Service during the off-peak hours and the Best-Effort Service during the peak hours.

User Driven and Application Driven QoS Policies can be combined to generate the appropriate QoS Policies in some application scenarios. Take the same user, A, in the above example. An emergency call from all users, including user A, shall be given the Guaranteed Services even during the peak hours.

(3) Network Driven QoS Policies

Network Driven QoS Policies are referred to the policies that decide the resource access, allocation and reservation, specifically, for Capacity and Call Admission Control, in each UMTS QoS network element including UE, UTRAN, the Edge Node (SGSN) and Gateway Node (GGSN).  The semantics of the Network Driven QoS Policies are network element dependent. For example, UTRAN interprets and implements the QoS Policies based on radio specific resource access allocation and reservation requirements that are different from the QoS Policies implemented in the Core Network (SGSN/GGSN). In addition, different Network Driven QoS Policies mechanisms need to be implemented for different QoS Frameworks and the QoS signaling such as the RSVP/IntServ and DiffServ that deploy different QoS control mechanisms. 

For those network elements such as UTRAN/SGSN/GGSN that deploys DiffServ QoS model, the network edge node(s) and the core network node(s) are the two primary locations where the QoS Policies are applied. Specifically at the core network nodes, the main QoS Policies are about those on accessing the resources (queue/class allocation) while at the edge nodes, the QoS Policies for those additional functionality such as flow classification, policing, RSVP message processing (mapping), remarking and billing, etc, should be taken into account.

As a simple example, a Network Driven QoS Policy for allocating the GTP tunnel between the SGSN and GGSN that deploy the DiffServ QoS Framework mandates that all user packets are marked with a DSCP value of no higher than 7 except for those packets for network control and management signaling. 

In comparison, a QoS control Policy for an RSVP capable network element makes it imperative that any specific bandwidth reservation request as carried by the RSVP messages (e.g. RESV) shall not exceed the Maximum Bit Rate of 1500 kbps.

(4) Mutual Dependencies of UMTS QoS Policies

The three UMTS QoS Policy categories are not orthogonal to each other. A UMTS QoS Policy decision may well be the result of combining a number of policies that belong to different categories. Each type of policy may generate a specific response to the same UMTS resource access and reservation request but decisions derived based on the policies from different categories should not contradict each other. This unambiguity of UMTS QoS Policy decisions must be guaranteed through an appropriate management of the QoS Policy Entities in a UMTS QoS Policy Framework.

(5) Other QoS Policy Dependencies

The three categories of UMTS QoS Policies may also have other dependencies such as the temporal and geographical dependencies. A QoS Policy may be dynamically adapted according to the time-of-the day and the change of the user location and therefore, result in different responses to the same resource access/reservation request. 

4. Proposal


It is proposed that the following text is included in Section 9 “QoS” of TR 23.821.



The General Requirements for UMTS QoS Policy Control

UMTS QoS Policies, the UMTS QoS Framework and the UMTS QoS Policy control mechanisms should

· allow efficient use of UMTS network resources, in particular, the radio resources across the air interface between the mobile terminal and the radio access network.

· support existing and future QoS control mechanisms in both radio access network and the core network.

· be generic and flexible to support different vendors’ UMTS networking equipment and operators’ service requirements.

· inter-operate with the generic QoS Policies models that are deployed in the external networks.

The UMTS QoS Policies

A UMTS QoS policy is defined as a set of administratively prescribed and negotiated rules and agreements that are enforced to control the access to the resources related to the QoS provisioning in UMTS networks as well as between UMTS networks and the external netowrks. 

A UMTS QoS policy can be taken as a function with parameters, e.g. user/domain identity, QoS requirement, time-of-the day, etc. that are combined with certain rules and conditions applied to generate an unambiguous response to a certain resource access/reservation request.  To reflect different levels of abstraction for the definition, while in the mean time, maintain the basic requirements UMTS QoS Policies can be classified into following categories. The UMTS QoS Policies and the associated control mechanisms shall support generic QoS frameworks such as Differentiated Services  QoS Framework of IETF.

(1) Service Driven QoS Policies: 

Service Driven QoS Policies are defined to be the QoS Policies that are defined and enforced according to the QoS Service Classes (Conversational, Streaming, Interactive and Background Classes) defined in TS23.107. A Service Driven QoS Policy applies to the resource reservation requests from all the users/applications that require the same QoS Class even when they are located in different operators’ domains using different vendors’ network equipment. A Service Driven QoS Policy can be subsequently derived from the Service Level Agreement (SLA) between the users and their service providers and between service providers. A resource reservation request that is governed by Service Driven QoS Policies is expected to be processed in the same way and, if it is accepted, achieve the same QoS delivering behavior, regardless of the identity and location of the user and the different operational domains of operators.

Service Driven QoS Policies aim to facilitate the achievement of consistent and unified end-to-end resource access and reservation control for the same type of services across different UMTS administrative domains. 

(2) User/Application Driven QoS Policies:

User/Application Driven QoS Policies aim to differentiate the UMTS resource access, resource reservation and thus the level of QoS based on the identity of the user and/or the nature of an application. Users and their applications under different SLAs signed with their SP’s are entitled for different QoS policies and thus will be treated differently in terms of the eligible resource reservation, the level of QoS and charging rates, etc. User Driven and Application Driven QoS Policies can be combined to generate the appropriate QoS Policies in some application scenarios. 

(3) Network Driven QoS Policies

Network Driven QoS Policies are referred to the policies that decide the resource access, allocation and reservation, specifically, for Capacity and Call Admission Control, in each UMTS QoS network element including UE, UTRAN, the Edge Node (SGSN) and Gateway Node (GGSN).  The semantics of the Network Driven QoS Policies are network element dependent. For example, UTRAN interprets and implements the QoS Policies based on radio specific resource access allocation and reservation requirements that are different from the QoS Policies implemented in the Core Network (SGSN/GGSN). In addition, different Network Driven QoS Policies mechanisms need to be implemented for different QoS Frameworks and the QoS signaling such as the RSVP and DiffServ that deploy different QoS control mechanisms. 

For those network elements such as UTRAN/SGSN/GGSN that deploys DiffServ QoS model, the network edge node(s) and the core network node(s) are the two primary locations where the QoS Policies are applied. Specifically at the core network nodes, the main QoS Policies are about those on accessing the resources (queue/class allocation) while at the edge nodes, the QoS Policies for those additional functionality such as flow classification, policing, RSVP message processing (mapping), remarking and billing, etc, should be taken into account.

(4) Mutual Dependencies of UMTS QoS Policies

The three UMTS QoS Policy categories are not orthogonal to each other. A UMTS QoS Policy decision may well be the result of combining a number of policies that belong to different categories. Each type of policy may generate a specific response to the same UMTS resource access and reservation request but decisions derived based on the policies from different categories should not contradict each other. This unambiguity of UMTS QoS Policy decisions must be guaranteed through an appropriate management of the QoS Policy Entities in a UMTS QoS Policy Framework.

(5) Other QoS Policy Dependencies

The three categories of UMTS QoS Policies may also have other dependencies such as the temporal and geographical dependencies. A QoS Policy may be dynamically adapted according to the time-of-the day and the change of the user location and therefore, result in different responses to the same resource access/reservation request. 
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