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6
QoS Architecture

6.1
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) which is provided for the user of a network service. It is the user that decides whether he is satisfied with the provided QoS or not.

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. These aspects are among others the control signalling, 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.
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Figure 1: UMTS QoS Architecture

6.1.1
The End-to-End Service and UMTS Bearer Service

On its way from the TE to another TE the traffic has to pass different bearer services of the network(s). A TE is connected to the UMTS network by use of a Mobile Termination (MT). The End-to-End Service on the application level uses the bearer services of the underlying network(s). As the End-to-End Service is conveyed over several networks (not only UMTS) it is not subject for further elaboration in the present document.

The End-to-End-Service used by the TE will be realised using a TE/MT Local Bearer Service, a UMTS Bearer Service, and an External Bearer Service.

 In UMTS access reference configuration a TE may either be integrated in the MT (MT0) or separated (MT2/TE2 for non ISDN terminals), [4]. In the rest of this specification the MT and TE is combined into one element, User Equipment (UE). The UE also includes other elements at the end-user site such as USIM. TE/MT Local Bearer Service is thus not further elaborated here. 
Having said that the End-to-End Bearer Service is beyond the scope of the present document it is however the various services offered by the UMTS Bearer Service that the UMTS operator offers. It is this bearer service that provides the UMTS QoS.

The External Bearer Service is not further elaborated here as this bearer may be using several network services, e.g. another UMTS Bearer Service.

6.1.2
The Radio Access Bearer Service and the Core Network Bearer Service

As described in the previous subclause it is the UMTS Bearer Service that provides the UMTS QoS. The UMTS Bearer Service consists of two parts, the Radio Access Bearer Service and the Core Network Bearer Service. Both services reflects the optimised way to realise the UMTS Bearer Service over the respective cellular network topology taking into account such aspects as e.g. mobility and mobile subscriber profiles.

The Radio Access Bearer Service provides confidential transport of signalling and user data between UE and CN Iu Edge Node with the QoS adequate to the negotiated UMTS Bearer Service or with the default QoS for signalling. This service is based on the characteristics of the radio interface and is maintained for a moving UE.

If unequal error protection shall be supported, it is provided by underlying Radio Bearer Services. In this case the payload of the user data SDU, transported by the Radio Access Bearer Service, shall conform to a SDU format defined with possible exact sizes and the payload bits statically structured per size. Each bit of the SDU payload belongs to a defined subflow. At Radio Access Bearer Service establishment, the exact SDU payload format and required reliability per subflow is signalled to UTRAN using standardised attributes (see subclause 6.4.3).

In release 1999, unequal error protection for a Radio Access Bearer is only applicable for services using a codec integrated in the core network. This implies that UMTS Bearer service can not use the attribute SDU format information to define subflows and the payload bits of the SDUs will therefore be equally protected.

The Core Network Bearer Service of the UMTS core network connects the UMTS CN Iu Edge Node with the CN Gateway to the external network. The role of this service is to efficiently control and utilise the backbone network in order to provide the contracted UMTS bearer service. The UMTS packet core network shall support different backbone bearer services for variety of QoS.
6.1.3
The Radio Bearer Service and the Iu Bearer Service

The Radio Access Bearer Service is realised by a Radio Bearer Service and an Iu-Bearer Service.

The role of the Radio Bearer Service is to cover all the aspects of the radio interface transport. This bearer service uses the UTRA FDD/TDD, which is not elaborated further in the present document.

To support unequal error protection, UTRAN and UE shall have the ability to segment/reassemble the user flows into the different subflows requested by the Radio Access Bearer Service. The segmentation/ reassemble is given by the SDU payload format signalled at Radio Access Bearer establishment. The Radio Bearer service handles the part of the user flow belonging to one subflow, according to the reliability requirements for that subflow.

The Iu-Bearer Service together with the Physical Bearer Service provides the transport between UTRAN and CN. Iu bearer services for packet traffic shall provide different bearer services for variety of QoS.
6.1.4
The Backbone Network Service

The Core Network Bearer Service uses a generic Backbone Network Service.

The Backbone Network Service covers the layer 1/Layer2 functionality and is selected according to operator's choice in order to fulfil the QoS requirements of the Core Network Bearer Service. The Backbone Network Service is not specific to UMTS but may reuse an existing standard.

6.2
QoS Management Functions in the Network

The purpose of this subclause 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. 
Subsection 6.2.1.2 defines the functions used to provide IP QoS end-to-end and is therefore only applicable to the UMTS packet core network accessing an external IP bearer service.
· To provide IP QoS end-to-end, it is necessary to manage the QoS within each domain. An IP BS Manager is used to control the external IP bearer service. Due to the different techniques used within the IP network, this communicates to the UMTS BS manager through the Translation function.

· To enable coordination between events in the application layer and resource management in the IP bearer layer, an element called IP Policy Control is used as a logical policy decision element.  It is also possible to implement a policy decision element internal to the IP BS Manager in the GGSN. The IP policy architecture does not mandate the policy decision point to be external to the GGSN.

· Whenever resources not owned or controlled by the UMTS network are required to provide QoS, it is necessary to interwork with an external resource manager that controls those resources. 

For the policy control the following guidelines shall apply:

· The IP policy framework employed in UMTS shall, as far as possible, conform to IETF “Internet Standards”. The IETF policy framework may be used for policy decision, authorization, and control of the IP level functionality, at both user and network level.   

· There shall be separation between the scope and roles of the UMTS policy mechanisms and the IP policy framework. This is to facilitate separate evolution of these functions.
6.2.1
Description of functions

6.2.1.1
QoS management functions for UMTS bearer service in the control plane

Service Manager co-ordinates the functions of the 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 between the internal service primitives for UMTS bearer service control and the various protocols for service control of interfacing external network and  bearer service managers of higher layers. In the CN gateway the translation includes the converting between UMTS bearer service attributes and QoS parameters of the external network service control protocol (e.g. between IETF TSPEC and UMTS service attributes). The service manager may include a translation function to convert between its service attributes and the attributes of a lower layer service it is using. 

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 if allocated to the UMTS bearer service. The function checks also the capability of the network entity to provide the requested service, i.e. whether the specific service is implemented and not blocked for administrative reasons. The resource control performed by the admission control supports also the service retention.

Subscription Control checks the administrative rights of the UMTS bearer service user to use the requested service with the specified QoS attributes.
6.2.1.2 

QoS management functions for end-to-end IP QoS
NOTE:
The end-to-end QoS management functions do not cover the cases of a circuit switched service, or an IP service interworking with an ATM service at the gateway node.
IP BS Manager uses standard IP mechanisms to manage the IP bearer service. These mechanisms may be different from mechanisms used within the UMTS, and may have different parameters controlling the service. The translation/mapping function provides the interworking between the mechanisms and parameters used within the UMTS and the external IP bearer service, and interacts with the IP BS Manager. 

If an IP BS Manager exists both in the UE and the Gateway node, it is possible that these IP BS Managers communicate directly with each other by using relevant signalling protocols.
The required options in the table define the minimum functionality that shall be supported by the equipment in order to allow multiple network operators to provide interworking between their networks for end-to-end QoS. Use of the optional functions listed below, other mechanisms which are not listed (eg over-provisioning), or combinations of these mechanisms are not precluded from use between operators. 

The IP BS Managers in the UE and GGSN provide the set of capabilities for the IP bearer level as shown in Table 9-1. Provision of the IP BS Manager is optional in the UE, and required in the GGSN. 

Table xx: IP BS Manager capability in the UE and GGSN

Capability
UE
GGSN

DiffServ Edge Function
Optional
Required

RSVP/IntServ
Optional
Optional

IP Policy Enforcement Point
Optional
Required (*)

 (*)Although the capability of IP policy enforcement is required within the GGSN, the control of IP policy through the GGSN is a network operator choice. Where the APN is not located at the GGSN, the location of policy enforcement point is for further investigation.
IP Policy Control is a logical policy decision element which uses standard IP mechanisms to implement policy in the IP bearer layer.  These mechanisms may be conformant to, for example, the framework defined in IETF [RFC2573] “A Framework for Policy-based Admission Control” where the IP Policy Control is effectively a Policy Decision Point (PDP).  The IP Policy Control makes decisions in regard to network based IP policy using policy rules, and communicates these decisions to the IP BS Manager in the GGSN, which is the IP Policy Enforcement Point (PEP).

A protocol interface between the IP Policy Control and application servers/proxies (e.g. local SIP proxy) supports the transfer of policy related information from the application layer to the policy decision point. 
[Editor’s Note: 
The exact mechanisms, protocols whether proprietary or standardized, and how they are used are for further study.]
A protocol interface between the IP Policy Control and GGSN supports the transfer of information and policy decisions between the policy decision point and the IP BS Manager in the GGSN.  
[Editor’s Note:
The exact mechanisms, protocols whether proprietary or standardized, and how they are used are for further study.  One possible candidate is the COPS protocol [RFC2748] which describes a simple query and response protocol that can be used to exchange policy information between a policy server (PDP) and its client (PEP).  Where RSVP is used as the signalling protocol in the IP bearer level, a COPS protocol variant carrying embedded RSVP information, i.e., COPS-RSVP, defined in [RFC2749] may be used.]
The IP Policy Control bases policy decisions only on information obtained from nodes / elements within its domain or from nodes with which it has a trust relationship.  The IP Policy Control needs to be in the same domain as the GGSN or have a trust relationship with the GGSN. 

NOTE:
Currently in IETF, inter-domain policy interactions are not defined. 

NOTE:
The security issues regarding the trust relationship between the nodes / elements is outside the scope of this chapter.
[Editor’s Note:
Additionally, the IP Policy Control may have protocol interfaces to other devices (e.g., AAA, bandwidth broker) which support transfer of information (e.g., authentication, availability of resources, etc.) for use in policy decisions.  These are for further study.]
[Editor’s Note:
Where the access point of the APN is not located at the GGSN, the location of policy enforcement point is for further investigation.  The IP policy architecture for cases where the access point of the APN is located in a third party network, e.g., a corporate network, is for further study.]
[External IP Resource Manager]  Within the UMTS network, there is resource management performed by various nodes in the admission control decision. The resources considered here are under the direct control of the UMTS network.
[Editor’s Note:
The term “Resource Manager” is also used to describe, e.g., the scheduling, bandwidth management, and power control functionality internal to the UMTS bearer service in the user plane in Subsection 6.2.1.3, and may cause confusion.  There is a need to revisit the use of terminology.  A preliminary suggestion is using the phrase [External IP Resource Manager] when referring to external resource management function for the IP network.]
In IP Networks, it is also necessary to perform resource management to ensure that resources required for a service are available. Where the resources for the IP Bearer Service to be managed are not owned by the UMTS network, the resource management of those resources would be performed through an external resource management function for the IP network.

In addition, where the UMTS network is also using external IP network resources as part of the UMTS bearer service (for example for the backbone bearer service), it may also be necessary to interwork with an [External IP Resource Manager].

[Editor’s Note:
The following needs further clarification: (1) the functional split between the IP BS Manager and [External IP Resource Manager], and between the  IP Policy Control and [External IP Resource Manager], (2) the exact location and control scope of the [External IPResource Manager], (3) the interface between the IP BS Manager and the [External IP Resource Manager], the exact mechanisms, protocols whether proprietary or standardized, and how it is used.]
Figure 2 shows the scenario for control of an IP service using IP BS Managers in both possible locations in the UE and Gateway node and an [External IP Resource Manager]. The figure also indicates the optional communication path between the IP BS Managers in the UE and the Gateway node.
6.2.1.3
Functions for UMTS bearer service in the 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 bearer service. 

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

Resource Manager distributes the available resources between all services sharing the same resource. The resource manager distributes the resources 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. The reference algorithm for traffic conditioning is described in Annex B. This reference algorithm should not be interpreted as a required implementation algorithm.

6.2.2
Allocation of QoS management functions

6.2.2.1
QoS management functions for UMTS bearer service in the control plane and QoS management functions for end-to-end IP QoS
The QoS management functions for controlling the UMTS bearer service as well as the external IP bearer services are shown in figure 2. These control functions support the establishment and the modification of a UMTS bearer service 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 2: QoS management functions for UMTS bearer service in the control plane and QoS management functions for end-to-end IP QoS
The translation functions (Trans.) in the UE 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 UE, 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. Each of the UMTS BS managers interrogates its associated admission/capability control whether the network entity supports the specific requested service and whether the required resources are available. 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 UE translates the UMTS bearer service attributes into attributes for the IP 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 UMTS bearer service attributes into CN bearer service attributes. Also, the UMTS BS manager of the CN EDGE requests its Iu BS manager, its CN BS manager and the RAB manager in the UTRAN to provide the required services. 

The RAB manager verifies with its admission/capability control whether the UTRAN supports the specific requested service and whether the required resources are available. It translates the RAB service attributes into radio bearer service and Iu bearer service attributes and requests the radio BS manager and the Iu BS manager to provide bearer services with the required attributes.

The Gateway UMTS BS manager translates the UMTS bearer service attributes into CN bearer service attributes and requests its CN BS manager to provide the service. Furthermore, it 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 2.


[Editor’s Note:
Elements external to the nodes are used to highlight and explain possible solutions to requirements that have been identified.  If elements or interfaces are specified or mandated within 3GPP, they shall be included in the Reference Architecture.]
6.2.2.2
QoS management functions for the UMTS bearer service in the user plane

The QoS management functions of the UMTS BS for the user plane are shown in figure 3. 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 3: QoS management functions for the UMTS bearer service in the user plane

The classification function (Class.) in the Gateway and in the UE assign user data units received from the external bearer service or internal service interface  to the appropriate UMTS bearer service according to the QoS requirements of each user data unit. 
The traffic conditioner (Cond.) in the UE provides conformance of the uplink user data traffic with the QoS attributes of the relevant UMTS bearer service. In the Gateway a traffic conditioner may provide conformance of the downlink user data traffic with the QoS attributes of the relevant UMTS bearer service. The packet oriented transport of the downlink data units from the external bearer service 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 unit with the specific QoS indication related to the bearer service performing the transfer of the data unit. 

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.

____________________________________________________________________

skip to 6.4

____________________________________________________________________
6.4
QoS Parameters

NOTE:
The discussion of UMTS bearer service parameters as well as radio access bearer parameters is still going on. Especially the bitrate parameters are under discussion and few comments have also been given to reliability parameter.

6.4.1 Asymmetric Bearers

Uni-directional and bi-directional bearer services shall be supported. For bi-directional bearer services, the attributes Maximum bitrate and Guaranteed bitrate should be possible to set separately for uplink/downlink in order to support asymmetric bearers.

6.4.2
Sources of UMTS Bearer Service Parameters

UMTS bearer service parameters describe the service provided by the UMTS network to the user of the UMTS bearer service. A set of QoS parameters (QoS profile) specifies this service. At UMTS bearer service establishment or modification different QoS profiles have to be taken into account.

-
The UE capabilities form a QoS profile which may limit the UMTS bearer service which can be provided.

-
The UE may request a QoS profile at UMTS bearer establishment or modification. The application using the UE may request the UE to provide a UMTS bearer service with a specific QoS profile. If the application requests no specific QoS the UE may use a QoS profile configured within the UE (e.g., by AT commands). How the UE derives a QoS profile is out of scope for UMTS.

-
A QoS profile in the UMTS subscription describes the upper limits for the provided service if the service user requests specific values. Otherwise, this QoS profile may describe a default QoS service profile requested by the user.

-
Default QoS profile(s) may be configured by the operator for the UMTS bearer services provided by the network.

-
A Network specific QoS profile characterising for example the current resource availability or other network capabilities or limitations may limit the provided UMTS bearer service or initiate a modification of an established UMTS bearer service.

____________________________________________________________________

skip to 6.5

____________________________________________________________________
6.5
Parameter Value Ranges

For UMTS Bearer service and Radio Access Bearer services a list of finite attribute values or the allowed value range is defined for each attribute. The value list/value range define the values that are possible to be used for an attribute considering every possible service condition for release 1999. When a service is defined as a combination of attributes, further limitations may apply; for example the shortest possible delay may not be possible to use together with the lowest possible SDU error ratio. Service requirements, i.e. required QoS and performance for a given UMTS service is defined in the service requirement specifications (22.1xx). The aspect of future proof coding (beyond release 1999) of attributes in protocol specifications is not considered in the defined value list/value range tables.

6.5.1
Ranges of UMTS Bearer Service Attributes

The following table lists the value ranges of the UMTS bearer service attributes. The value ranges reflect the capability of UMTS network.

Table 4: Value ranges for UMTS Bearer Service Attributes

Traffic class
Conversational class
Streaming class
Interactive class
Background class

Maximum bitrate (kbps)
< 2 048 (1) (2)
< 2 048 (1) (2)
< 2 048 - overhead (2) (3)
< 2 048 - overhead (2) (3)

Delivery order
Yes/No
Yes/No
Yes/No
Yes/No

Maximum SDU size (octets)
<=1 500 or 1 502 (4)
<=1 500 or 1 502 (4)
<=1 500 or 1 502 (4)
<=1 500 or 1 502 (4)

SDU format information
(5)
(5)



Delivery of erroneous SDUs
Yes/No/- (6) 
Yes/No/- (6)
Yes/No/- (6)
Yes/No/- (6)

Residual BER
5*10-2, 10-2, 5*10-3, 10-3, 10-4, 10-6 
5*10-2, 10-2, 5*10-3,  10-3, 10-4, 10-5, 10-6 
4*10-3, 10-5, 6*10-8 (7) 
4*10-3, 10-5, 6*10-8 (7) 

SDU error ratio
10-2, 7*10-3, 10-3, 10-4, 10-5 
10-1, 10-2, 7*10-3, 10-3, 10-4, 10-5 
10-3, 10-4, 10-6 
10-3, 10-4, 10-6 

Transfer delay (ms)
100 – maximum value 
250 – maximum value 



Guaranteed bit rate (kbps)
< 2 048 (1) (2)
< 2 048 (1) (2)



Traffic handling priority


1,2,3 (8)


Allocation/Retention priority
1,2,3 (8)
1,2,3 (8)
1,2,3 (8)
1,2,3 (8)

1)
Bitrate of 2 048 kbps requires that UTRAN operates in transparent RLC protocol mode, in this case the overhead from layer 2 protocols is negligible.

2)
The granularity of the bit rate parameters shall be studied. Although the UMTS network has capability to support a large number of different bitrate values, the number of possible values shall be limited not to unnecessarily increase the complexity of for example terminals, charging and interworking functions. Exact list of supported values shall be defined together with S1, N1, N3 and R2.

3)
Impact from layer 2 protocols on maximum bitrate in non-transparent RLC protocol mode shall be estimated.

4)
In case of PDP type = PPP, maximum SDU size is 1502 octets. In other cases, maximum SDU size is 1 500 octets.
5)
Definition of possible values of exact SDU sizes for which UTRAN can support transparent RLC protocol mode, is the task of RAN WG3.

6)
If Delivery of erroneous SDUs is set to 'Yes' error indications can only be provided on the UE side of the UMTS bearer. On the CN Gateway side error indications can not be signalled outside of UMTS network in release 1999.

7)
Values are derived from CRC lengths of 8, 16 and 24 bits on layer 1.

8)
Number of priority levels shall be further analysed by S1, N1 and N3.

6.5.2
Ranges of Radio Access Bearer Service Attributes

The following table lists the value ranges of the radio access bearer service attributes. The value ranges reflect the capability of UTRAN. 

Table 5: Value ranges for Radio Access Bearer Service Attributes

Traffic class
Conversational class
Streaming class
Interactive class
Background class

Maximum bitrate (kbps)
< 2 048 (1) (2)
< 2 048 (1) (2)
< 2 048 - overhead (2) (3)
< 2 048 - overhead (2) (3)

Delivery order
Yes/No
Yes/No
Yes/No
Yes/No

Maximum SDU size (octets)
<=1 500 or 1 502 (4)
<=1 500 or 1 502 (4)
<=1 500 or 1 502 (4)
<=1 500 or 1 502 (4)

SDU format information
(5)
(5)



Delivery of erroneous SDUs
Yes/No/-
Yes/No/-
Yes/No/-
Yes/No/-

Residual BER
5*10-2, 10-2, 5*10-3, 10-3, 10-4, 10-6 
5*10-2, 10-2, 5*10-3, 10-3, 10-4, 10-5, 10-6 
4*10-3, 10-5, 6*10-8  (6)
4*10-3, 10-5, 6*10-8 (6)

SDU error ratio
10-2, 7*10-3, 10-3, 10-4, 10-5 
10-1, 10-2, 7*10-3, 10-3, 10-4, 10-5 
10-3, 10-4, 10-6 
10-3, 10-4, 10-6 

Transfer delay (ms)
80 – maximum value 
250 – maximum value 



Guaranteed bit rate (kbps)
< 2 048 (1) (2)
< 2 048 (1) (2)



Traffic handling priority


1,2,3 (7)


Allocation/Retention priority
1,2,3 (7)
1,2,3 (7)
1,2,3 (7)
1,2,3 (7)

Source statistic descriptor
Speech/unknown
Speech/unknown



1)
Bitrate of 2 048 kbps requires that UTRAN operates in transparent RLC protocol mode, in this case the overhead from layer 2 protocols is negligible.

2)
The granularity of the bit rate parameters shall be studied. Although the UMTS network has capability to support a large number of different bitrate values, the number of possible values shall be limited not to unnecessarily increase the complexity of for example terminals, charging and interworking functions. Exact list of supported values shall be defined together with S1, N1, N3 and R2.

3)
Impact from layer 2 protocols on maximum bitrate in non-transparent RLC protocol mode shall be estimated.

4)
In case of PDP type = PPP, maximum SDU size is 1502 octets. In other cases, maximum SDU size is 1 500 octets.
5)
Definition of possible values of exact SDU sizes for which UTRAN can support transparent RLC protocol mode, is the task of RAN WG3.

6)
Values are derived from CRC lengths of 8, 16 and 24 bits on layer 1.

7)
Number of priority levels shall be further analysed by S1, N1 and N3.

7
Support of QoS Requirement During Inter-SGSN RA Update

Support of QoS within the GSM/GPRS R99 network will require enhancements to the standard to enable QoS requirements to be maintained when mobility of the UE requires a change of serving elements within the network (e.g. change of BTS/BSC or nodeB/RNS and SGSN). These are currently not supported in GSM/GPRS R99 and therefore the next release shall support these enhancements.

QoS requirements (especially those for classes such as Conversational and Streaming) shall be maintained during inter SGSN RA Update within the UMTS network (note: Pre R99 inter SGSN RA update mechanisms involving C7 signalling to the HLR, GGSN would need enhancement to satisfy some QoS classes identified).

8
QoS Parameter Mapping

NOTE:
This subclause shall contain information of parameter mapping i.e. how parameter in different levels of QoS (from external world and within UMTS network) shall be mapped. Current subclause division is based on an assumption that levels of QoS presented in clause 6, but they are open to discussions.
8.1
From Application Parameters to UMTS Bearer Service Parameters

NOTE:
This is an operator and/or implementation issue.

8.2
From UMTS Bearer Service Parameters to Radio Access Bearer Service Parameters

When establishing a UMTS bearer and the underlaying Radio Access Bearer for support of a service request, some parameter on UMTS level does typically not have the same value as corresponding parameter on Radio Access Bearer level. For example requested transfer delay for the UMTS bearer shall typically be larger that the requested transfer delay for the Radio Access Bearer, as the transport through the core network will use a part of the acceptable delay.

For the following parameters/settings the attribute value for the UMTS bearer will normally be the same as the corresponding attribute value for the Radio Access Bearer:

-
maximum bitrate;

-
delivery order;

-
delivery of erroneous SDUs;

NOTE 1:
If Delivery of erroneous SDUs is set to 'Yes' the handling of error indications on UMTS Bearer level and Radio Access Bearer level differs. Error indications can only be provided on the UE side of the UMTS bearer. On the CN Gateway side error indications can not be signalled outside of UMTS network in release 1999. Error indications can be provided on both end-points of the Radio Access Bearer.

-
guaranteed bit rate;

-
traffic handling priority;

-
allocation/Retention priority;

-
maximum SDU size;

-
SDU format information.

NOTE 2:
List of exact sizes of SDU's shall be the same, exact format of SDU payload does not exist on UMTS Bearer level.

For the following parameters the attribute value for the UMTS bearer will normally not be the same as the corresponding attribute value for the Radio Access Bearer. The relation between the attribute values for UMTS Bearer service and Radio Access Bearer service is implementational and depends for example on network dimensioning.

-
Residual BER for Radio Access Bearer service shall be reduced with the bit errors introduced in the core network, by Core Network Bearer service.

-
SDU error ratio for Radio Access Bearer service shall be reduced with the errors introduced in the core network, by Core Network Bearer service.

-
Transfer delay for Radio Access Bearer service shall be reduced with the delay introduced in the core network, e.g. on transmission links or in a codec resident in the Core Network.

The following parameters/settings only exist on the Radio Access Bearer level:

-
SDU format information - exact format of SDU payload is retrieved from the codec integrated in the core network.

-
Source statistics descriptor is set to speech if the Radio Access Bearer transports compressed speech generated by the codec integrated in the core network.

8.3
From UMTS Bearer Service Parameters to CN Bearer Service Parameters

NOTE:
This is operator's choice.

9
Interworking

The model for the UMTS QoS classes and parameters may not be any existing network or QoS protocol/mechanisms as such. The main goal of the specification is not to copy existing QoS mechanisms but rather to create a future proof concept that will provide means to transport different types of data with different QoS requirements. Thus the interworking of UMTS and existing network technologies has to be ensured. This clause presents the most common technologies that UMTS shall be capable to interwork with.

9.1
UMTS-GSM CS/GPRS

9.1.1
UMTS-GSM CS

The mapping between UMTS-GSM CS is based on GSM CS mechanisms and CC parameters.

9.1.1.1
Handover from UMTS to GSM

In case a UMTS call is set up in the CN, the BC IE parameters are mapped into QoS RAB parameters at call setup.

If the CN has to perform a handover towards GSM, the non-anchor MSC needs to perform an assignment based on GSM specific traffic channel parameters.

As the BSSMAP protocol is used over the E-interface and as no appropriate procedure exists to map QoS parameters into BSSMAP parameters, the anchor MSC shall map BC IE parameters into GSM traffic channel parameters, according to existing GSM procedures for call setup.

This requires that the BC IE is coded according to GSM protocol requirements, i.e. all those parameters not applicable to UMTS should nevertheless be correctly specified by the UE in order to perform a handover to GSM according the above specified principles.

9.1.1.2
Handover from GSM to UMTS

In case a GSM call is set up in the CN, the BC IE parameters are mapped into channel type parameters at call setup.

If the CN has to perform a handover towards UMTS, the non-anchor MSC needs to perform an assignment based on UMTS specific radio access bearer parameters.

As the BSSMAP protocol is used over the E-interface, the non-anchor MSC shall use the received Channel Type parameter (e.g. 'speech or data indicator', the type of data service (transparent/non-transparent) and user rate) to derive the QoS RAB parameters.

9.1.2
UMTS-GPRS

This section covers primarily the mapping of QoS attributes that are necessary across standardised interfaces. In addition to these, there are cases when mapping of QoS attributes are needed internal to a node.

GPRS Release 99 (R99) QoS attributes shall be equivalent to the UMTS QoS Attributes. For interworking purposes between different releases, mapping rules between GPRS Release 97/98 (R97/98) and GPRS Release 99 (R99) as well as UMTS are defined. Mapping shall occur whenever the MS, the SGSN, the GGSN and the HLR nodes are of different releases R97/98 or R99. The mapping is required in PDP context activation and modification procedures and when a R99 HLR Insert Subscriber Data towards a R97/98 SGSN.

It is not within the scope of the present document to determine if any value combinations of attribute values can not be supported. This means that complete mapping rules are defined here, and if the user requests a QoS profile which the network is not able to support (e.g. a low delay and a high reliability), the decision if such a parameter combination can be supported is left to admission control functionality within the PDP context activation procedure, and the QoS for such a profile may be renegotiated by the network based on the available resources.

The overall principle for the mapping between two profiles is that the two profiles, applied in their respective network releases, give the same or at least similar QoS. The GPRS R97/98 equipment will not be able to provide realtime service corresponding to the R99 conversational and streaming traffic classes. Therefore, the mapping is always to the non-realtime interactive and background traffic classes.

9.1.2.1
General rules

Air interface Session Management and GTP messages of R99 shall contain the R99 attributes as an extension of the R97/98 QoS Information Element thus unnecessary mapping can be avoided. When a R97/98 MS is visiting a GPRS R99 or UMTS SGSN and the GGSN is of R97/98 or R99, the visited SGSN shall not perform any mapping of QoS attributes. In case of GGSN R99, the GTP version 1 (R99) QoS profile only contains the R97/98 QoS attributes. It can be noted that for this PDP Context a Traffic Flow Template (TFT) can not be requested.

When a R99 MS is visiting a GPRS R99 or UMTS SGSN (or serving PLMN) and the GGSN (or home PLMN) is of R97/98, the visited SGSN (or visited PLMN) shall be capable of providing bearers having QoS support according to R99. When a PDP Context is activated (mobile or network initiated) mapping takes place in the serving SGSN.

For MS initiated PDP Context Activations as well as network initiated PDP Context Activations, the home R97/98 GGSN will respond to the activation request by returning a the QoS Negotiated Profile, which contain the accepted and changed R97/98 attributes. A mapping of the changed attributes into R99 attributes will be done in serving SGSN and signalled to the mobile station in the Activate PDP Context Accept message.

It is a general mapping rule that returned and unchanged attributes during negotiation procedures shall not be mapped a second time by serving SGSN, i.e. the unchanged R99 attributes received in the Create PDP Context Response message will be sent to MS in QoS Negotiated Profile of the Activate PDP Context Accept message.

MAP message of R99 shall also contain the R99 attributes as an extension of the R97/98 QoS Information Element when Insert Subscriber Data message is sent to a R99 SGSN. In the case when a R99 HLR send a Insert Subscriber Data message to a R97/98 SGSN, the message shall contain the R97/98 QoS attributes. A R99 SGSN shall use the R99 attributes of subscribed QoS profile when a R99 MS requests to use subscription data in the PDP Context Activation. The R99 SGSN shall use the R97/98 attributes of subscribed QoS profile when a R97/98 MS requests to use subscription data in the PDP Context Activation.

9.1.2.2
Determining R99 attributes from R97/98 attributes

This mapping is applicable in the following cases:

-
hand over of PDP Context from GPRS R97/98 SGSN to GPRS R99 or UMTS SGSN;

-
PDP Context Activation in a serving R99 SGSN with a R97/98 GGSN. When GGSN respond to the PDP Context Activation, mapping of the changed R97/98 QoS attributes received from the GGSN to R99 QoS attributes is performed in the serving SGSN.

Table 6: Rules for determining R99 attributes from R97/98 attributes

Resulting R99 Attribute
Derived from R97/98 Attribute

Name
Value
Value
Name

Traffic class
Interactive
1, 2, 3
Delay class


Background
4


Traffic handling priority
1
1
Delay class


2
2



3
3


SDU error ratio
10-6
1, 2
Reliability class


10-4
3



10-3
4, 5


Residual bit error ratio
10-5
1, 2, 3, 4
Reliability class


4*10-3
5


Delivery of erroneous SDUs
'no'
1, 2, 3, 4
Reliability class


'yes' 
5


Maximum bitrate [kbps]
8
1
Peak throughput class


16
2



32
3



64
4



128
5



256
6



512
7



1024
8



2048
9


Allocation/Retention priority
1
1
Precedence class


2
2



3
3


Delivery order
yes'
yes'
Reordering Required (Information in the SGSN and the GGSN PDP Contexts)


'no'
'no'


Maximum SDU size
1 500 octets
(Fixed value)

9.1.2.3
Determining R97/98 attributes from R99 attributes

This mapping is applicable in the following cases:

-
PDP Context is handed over from GPRS R99 or UMTS to GPRS R97/98;

-
when a R99 MS perform a PDP Context Activation in a serving R99 SGSN while the GGSN is of R97/98. In this case the SGSN shall perform mapping of the R99 QoS attributes to the R97/98 QoS attributes;

-
a R99 HLR may need to map the stored subscribed QoS attributes in the HLR subscriber data to R97/98 QoS attributes that are going to be sent in the Insert Subscriber Data message from the R99 HLR to the R97/98 and R99 SGSN. It is an implementation issue if the R97/98 QoS attributes are stored in the HLR in addition to the R99 QoS attributes.

Table 7: Rules for determining R97/98 attributes from R99 attributes

Resulting R97/98 Attribute
Derived from R99 Attribute

Name
Value
Value
Name

Delay class
1
conversational
Traffic class


1
streaming
Traffic class


1
Interactive
Traffic class



1
Traffic handling priority


2
Interactive
Traffic class



2
Traffic handling priority


3
Interactive
Traffic class



3
Traffic handling priority


4
Background
Traffic class

Reliability class
2
<= 10-5
SDU error ratio


3
10-5 < x <= 5*10-4
SDU error ratio


4
> 5*10-4
SDU error ratio



<= 2*10-4
Residual bit error ratio


5
> 5*10-4
SDU error ratio



> 2*10-4
Residual bit error ratio

Peak throughput class 
1
< 16
Maximum bitrate [kbps]


2
16 <= x < 32



3
32 <= x < 64



4
64 <= x < 128



5
128 <= x < 25



6
256 <= x < 512



7
512 <= x < 1024



8
1024 <= x < 2048



9
>= 2048


Precedence class
1
1
Allocation/retention priority


2
2



3
3


Mean throughput class
Always set to 31
-

Reordering Required (Information in the SGSN and the GGSN PDP Contexts)
yes'
yes'
Delivery order


'no'
'no'


9.2
UMTS-PSTN

PSTN does not have QoS mechanisms thus QoS parameter interworking/mapping is not needed. However, means for determining required bandwidth, delay and reliability has to be developed. It is simple in MO cases but in MT cases the mechanisms (or in worst case defaults) have to be developed.

NOTE:
The details are to be solved by CN WG3.

9.3
UMTS-ISDN

ISDN does not have QoS mechanisms thus QoS parameter interworking/mapping is not needed. However, means for determining required bandwidth, delay and reliability has to be developed. It is simple in MO cases but in MT cases the mechanisms (or in worst case defaults) have to be developed.

NOTE:
The details are to be solved by CN WG3.

9.4
UMTS-Internet

In the case of Internet applications, the selection of the class and appropriate traffic attribute values is made according to the Internet QoS parameters. Internet applications do not directly use the services of UMTS but they use Internet QoS definitions and attributes, which are mapped to UMTS QoS attributes at API. Currently there are two main Internet QoS concepts, namely Integrated Services and Differentiated Services. The mapping between Internet QoS and UMTS QoS is presented in following clauses.

IP based QoS models shall be supported for PDP contexts, meaning both Integrated Services (IntServ) signalled by RSVP [RFC2205] and Differentiated Services (6-bit QoS parameter on each IP packet, DiffServ). Both mechanisms are controlled by applications residing in the UE, allowing different application specific QoS levels for the same PDP context. Application level IP based QoS shall be mapped to UMTS packet core QoS by a network element at the border of the network, such as the 3G gateway node. RSVP support would require flow establishment, and possibly aggregation of flows, within the UMTS packet core network. Differentiated services would require that there is either one QoS profile for each traffic type or alternatively the priority and traffic type information is included in the data packets.

NOTE:
The details are to be solved by CN WG3.

_997805625.doc
How to create a CR
Michael Sanders, 3GPP support team, (last updated 2/09/99)

1)
Open the CR cover sheet with MS Word 97. The lastest version of the CR coversheet can be found at:


ftp://ftp.3gpp.org/information/3gCRF-??.DOC


2)
Fill out all areas that are relevant on the CR cover sheet - only the areas that have yellow shading shall be filled out. See Annex A of these instructions for further detail. 


3)
Open the specification to which you wish to make a change. It is very IMPORTANT  to ensure that you are using the latest version of the specification to make the change. The latest versions of all approved 3G specifications is located at:


for the 3GPP:  ftp://ftp.3gpp.org/specifications/      for SMG: http://docbox.etsi.org/tech-org/document/smg/specs

Do a "save as" using a file name related to the tdoc number (e.g. T3-99123.DOC).

4)
If the formatting looks incorrect (most easily noticed by the fact that there is no space between paragraphs), it may be because you do not have the correct document sheet in your MS Word style directory. All 3GPP specification use the style sheet 3GPP_70.DOT. This can be downloaded from:



ftp://ftp.3gpp.org/information/3gpp_70.dot

5)
Go to the beginning of the heading of the first subclause which you want to change. Press <CTRL><SHIFT><HOME> to select everything before that point and delete it.


6)
Switch to the window in MS word that contains your CR cover sheet and do a <CTRL>A   <CTRL>C to select and copy the entire sheet (including the section break at the end). Switch back to the other window with the specification to be changed and paste it in.


7)
Between group of changed pages in the CR, insert a section break (insert / break / next page/)


8)
When all the changes have been made (using the "tools / track changes" feature of MS Word 97), the headers and page number need to be corrected other the headers will contain an error message like "error, reference not found". You can fix this by changing to page layout mode (view / page layout) to see the headers. Then, go to the menu item "view / header and footer", select the frame that contains the error message(s) ini the header and delete them (there are normally 2). Do not delete the page number in the middle. On the left side, write the spec name and current version number For example, "3G TS 21.111 version 3.0.0 (1999-04)". Go back to normal view.


9) 
For each group of changes, insert the correct starting page number. The number should be that which is a clean unmodified specification. It is only a guide to the reader only and so they can be +/- 1 page number wrong. Insert the page number using the following method. Go to the line following the first section break in your CR. Choose the menu item insert / page number / format / start at and insert the correct starting page number for that group of changes. click "OK" and then "CLOSE" (don't press "OK" at this last step). Repeat this step for each section break.


10)
When you have finished making all changes, go to "tools / track changes / highlight changes" and uncheck the "track changes while editing" box, otherwise the page numbers in the headers will be difficult to read. Make sure that the two other options in this box (highlight changes on screen" and "highlight changes in printed document" are both maked "X".


Examples of expressions of prevision in 3GPP specifications


To ensure that everybody else understands your proposed chnaged the same way that you do, it is very important to keep to the following rules:


SHALL: To be used to indicate a requirement. e.g. "The ME shall reset the USIM" is correct Do not use "The ME resets the USIM" or "the ME must reset the USIM"


SHOULD: To be used to indicate recommendation. i.e. if, among several possibilities one is recommended as particularly suitable, without mentioning or excluding others, or that a certain course of action is preferred but not necessarily required, or that (in the negative form) a certain possibility or course of action is deprecated but not prohibited.


MAY: To be used to indicate permission. To be used instead of phrases such as "is permitted", "is allowed" or is permissible". The opposite of "may" is "need not".


CAN: To be used to indicate possibility and capability. To be used instead of phrases such as "be able to", "there is a possibility of" or "it is possible to".


A more detailed guide to the 3GPP drafting rules can be found on the 3GPP server at:



ftp://ftp.3gpp.org/information/drafting-rules.pdf

ANNEX A   
The CR cover sheet


This annex provides further information on how to fill out the cover sheet of a CR.


The header:


a)
The header, including the TSG or Working Group, the tdoc number (normally obtinaed from the 3GPP support team) and the meeting location and date.


The title box:


b)
The change request number. This is a 3 digit number and is allocated by the 3GPP support team project manager of the relevant WG. For GSM specifications, it is prefixed with an "A"


c)
The 3G or GSM specification number (e.g. 21.111 for 3G or 12.05 for GSM).


d)
The TSG or SMG plenary meeting to which this CR will be submitted to if it gets agreed at the WG meeting. 


e)
for approval/for information: one box only shall be marked with an "X"


Proposed change affects:


f)
At least one box shall be marked with an "X"


Source:


g)
The company name of the author of the CR. If the CR has already been agreed at a Working groups or sub working group, meeting, the subgroup name ( and Tdoc number) should be used instead.


Subject:


h)
One line (only) of concise text that describes the subject of the CR. Details should be put under "reason for change"



good examples:
"Clarification to FETCH command"






"Alignment of operation and parameter names"



recently used



bad examples:
"correction"






"editorial correction"






"correction to TS xxx.yy"






"various improvements"


Work item:



h)
The name of the 3G work item for which the CR is relevant.


Category and release:


i)
Choose one category only


Reason:


j)
This should be 1 to 10 lines of text that describes in further detail the reasons why the change is necessary and how the change is done.


Clauses Affected:


m)
Each subclause that is affected by the change should be listed here. New subclause number can be followed by " (new) ".


Other specs affected:


n)
Other 3G core specifications: to be used if the CR is linked to a CR for another 3G specification.
Other 2G core specifications: to be used if a CR is also needed for a GSM or other 2G specification.



MS test specifications: to be used if a change is needed to the MS test specifications.



BSS test specifications: to be used if a change is needed to the base station test specifications.



O&M specifications: to be used if a change is needed to O&M specifications.



When listing other CRs in part n) use, for example, the form "21.111-CR001" or "12.05-A123"


______________________________________


How to create a CR for 3G or SMG specifications.


File location: http://ftp.3gpp.org/information/3gCRF-??.doc





_1025093262.doc


RAB







Manager







UMTS BS







Manager







UMTS BS







Manager







UMTS BS







Manager







Subsc







r







.







Control







Adm







./Cap.







Control







Transl







.







UE







Gateway







CN EDGE







UTRAN







Ext







. IP







Service







Control







Iu







 BS







Manager







Radio







BS







Manager







Iu







 NS







Manager







UTRA







ph







. BS M







Radio







BS







Manager







UTRA







ph







. BS M







Adm







./Cap.







Control







Adm







./Cap.







Control







Adm







./Cap.







Control







Iu







 BS







Manager







Iu







 NS







Manager







CN BS







Manager







CN BS







Manager







service primitive interface











BB NS







Manager







BB NS







Manager







protocol interface







Ext







. IP







Netw







.







IP BS







Manager







Resource







Manager







Transl







.







IP BS







Manager







IP Policy







Control







application







servers







(e.g., local







SIP proxy)












_1026654779.doc


RAB







Manager







UMTS BS







Manager







UMTS BS







Manager







UMTS BS







Manager







Subsc







r







.







Control







Adm







./Cap.







Control







Transl







.







UE







Gateway







CN EDGE







UTRAN







Ext











Service







Control







Iu







 BS







Manager







Radio







BS







Manager







Iu







 NS







Manager







UTRA







ph







. BS M







Radio







BS







Manager







UTRA







ph







. BS M







Adm







./Cap.







Control







Adm







./Cap.







Control







Adm







./Cap.







Control







Iu







 BS







Manager







Iu







 NS







Manager







CN BS







Manager







CN BS







Manager







service primitive interface











BB NS







Manager







BB NS







Manager







protocol interface







Ext











Netw







.







IP BS







Manager







[Ext. IP Resource







Manager]







Transl







.







IP BS







Manager







IP Policy







Control







application







servers







(e.g., local







SIP proxy)












_1028116234.doc


Mapper











External BS







BB network service











data flow with indication of direction







Resource Manager







Ext.



Netw.







Resource Manager











UTRAN







CN EDGE







Gateway







UE







Classif.







Resource Manager











Cond.







Resource Manager























Resource Manager







Iu network service







Mapper











Resource Manager







Classif.







Cond.







Mapper







UTRA phys. BS







Cond.












_1001309248

_989824060.doc
[image: image1.wmf]Adm.


Contr


.


[image: image2.wmf]Adm.


Contr


.


[image: image3.wmf]Adm.


Contr


.


[image: image4.wmf]Adm.


Contr


.


[image: image5.wmf]Adm.


Contr


.




Local



Service



Control











Ext.



Service



Control











BB NS Manager







Adm./Cap.



Control







Adm./Cap.



Control







protocol interface











Local



Service



Control











CN BS Manager







Ext. BS Manager







service primitive interface











UTRAN







CN EDGE







Gateway







MT







Transl.







Transl.







Ext.



Netw.







Local BS Manager











Adm./Cap.



Control







Iu BS Manager







Subscr.



Control







Iu NS Manager







TE







Radio BS Manager







Adm./Cap.



Control







BB NS Manager











�����







UMTS BS Manager







UMTS BS Manager







UMTS BS Manager







RAB Manager







Iu BS Manager







Radio BS Manager







CN BS Manager











Iu NS Manager







UTRA ph. BS M







UTRA ph. BS M












_994862457.doc


Mapper











External BS







BB network service







TE







data flow with indication of direction







Resource Manager







Ext.



Netw.







Resource Manager







Local BS







UTRAN







CN EDGE







Gateway







MT







Classif.







Resource Manager











Cond.







Resource Manager























Resource Manager







Iu network service







Mapper











Resource Manager







Classif.







Cond.







Mapper







UTRA phys. BS







Cond.












