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1. Introduction

The radio access bearer service will include support for unequal error protection (UEP), implying that protection of different bits in an SDU can be set differently. This feature, and how to use the RAB attributes in such scenario, is not clearly described to date in 23.907. 

The purpose of this contribution is to include clarifications to facilitate understanding of how UEP is supported by a radio access bearer service. The terminology is also aligned with that of RAN working groups. For example, RAN uses the term subflows to denote the parts of an SDU that have different protection.

The exact proposed changes to 23.907 are provided in Chapter 2.

2. Proposed Changes

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

As described in the previous chapter 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 MT 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 MT. 

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, must 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 standardized attributes (see Section 6.4.3). At least for release’99, unequal error protection is not supported by a UMTS bearer service, implying that the only practical use of unequal error protection for a Radio Access Bearer is together with a Teleservice (such as the Teleservice speech).
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. It is operators’ option which of QoS capabilities in IP layer or QoS capabilities in ATM layer is used. For the IP based backbone, Differentiated Services defined by IETF shall be used. If operator choose ATM-SVC as an internal dedicated transport bearer, interoperation with IP based backbone networks will be based on Differentiated Services. Whether the Differentiated Services code points are standardized for all UMTS networks or configurable and therefore defined within one operator network only is FFS. The interoperability between operators has to be guaranteed.

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 this document.

To support unequal error protection, UTRAN and MT must have the ability to segment/reassemble the user flows into the different subflows requested by the Radio Access Bearer Service. The segmentation/ reassembly 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. It is operators’ option which of QoS capabilities in IP layer or QoS capabilities in ATM layer is used. For IP based Iu bearer services, Differentiated Services defined by IETF shall be used. If operator choose ATM-SVC as an internal dedicated transport bearer, inter operation with IP based networks will be based on Differentiated Services. The mapping from UMTS QoS classes to Diffserv codepoints will be controlled by the operator. The mapping depends on bandwidth and provisioning of resources among the different Diffserv classes which the operators control to satisfy their cost and performance requirements. Interoperability between operators will be based on the use of service level agreements (SLAs) which are an integral part of the Diffserv Architecture.

6.4.3 Radio Access Bearer Service Attributes

6.4.3.1
List of attributes

SDU format information [bits]

Definition: list of possible exact sizes of SDUs. If unequal error protection shall be used by a Radio Access Bearer service, SDU format information defines the exact subflow format of the SDU payload. 

Editors note: SDU format information is used by UTRAN to define which bits of the payload that belongs to each subflow. Exact syntax of SDU format information attribute is the task of RAN WG3. 

[Purpose: UTRAN needs SDU format information to be able to operate in transparent RLC protocol mode, which is beneficial to spectral efficiency and delay when RLC re-transmission is not used. Thus, if the application can specify SDU sizes, the bearer is less expensive. Moreover, in case of unequal error protection, UTRAN needs to know the exact format of SDU payload to be able to demultiplex the SDU onto different radio bearer services.]
SDU loss ratio

Definition: Indicates the fraction of SDUs lost or detected as erroneous. SDU loss ratio is defined only for conforming traffic. 

Note that by reserving resources, SDU loss ratio performance is independent of the loading conditions, whereas without reserved resources, such as in Interactive and Background classes, SDU loss ratio is used as target value.

[Purpose: Used to configure the retransmission protocol on layer 2 and the error detection coding on layer 1]

Residual bit error ratio

Definition: Indicates the undetected bit error ratio for each subflow in the delivered SDUs. For equal error protection, only one value is needed.

[Purpose: Used to configure channel coding and error detection coding on layer 1. For services requiring unequal error protection, Residual bit error ratio is given for each subflow]

Delivery of erroneous SDUs (y/n)

Definition: Indicates whether SDUs with detected errors shall be delivered or not. 

[Purpose: Used to decide whether frames with failed CRC on layer 1 shall be forwarded or discarded.]

6.4.3.2
Attributes discussed per class

Conversational class 

If the RAB carries a speech service, Source statistics descriptor can be set, which allows UTRAN to calculate a statistical multiplexing gain on radio and Iu interfaces and use that for admission control.

Unequal error protection can be supported in conversational class. In case of unequal error protection, the payload of the user data SDU, transported by the Radio Access Bearer Service, must conform to a SDU format defined with possible exact sizes. The payload bits are statically structured into subflows. The SDU format information attribute defines the exact subflow format of SDU payload.
Streaming class 

If the RAB carries streaming speech, Source statistics descriptor can be set, which allows UTRAN to calculate a statistical multiplexing gain on radio and Iu interfaces and use that for admission control.

Unequal error protection can be supported in streaming class. In case of unequal error protection, the payload of the user data SDU, transported by the Radio Access Bearer Service, must conform to a SDU format defined with possible exact sizes. The payload bits are statically structured into subflows. The SDU format information attribute defines the exact subflow format of SDU payload.


































