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Abstract of the contribution:

This contribution proposes to extend the QoS information in the PCC rule with Guaranteed Bitrate (UL + DL)

Introduction

The only bitrate information that is specified in TS 23.203 in the PCC rule for UL and DL is the authorized bitrate of the service data flow. It is stated that “the interpretation of the bitrate depends on the QoS class and the IP-CAN”. 

This contribution argues that this leads to overloading of the semantics of the QoS Class Identifier (QCI) in case of SDFs that require a GBR and MBR>GBR. The result will be a large range of QCI values and an undesirable dependency on standardization of new QCI values for new combinations of GBR and MBR values.

It is proposed to remedy this situation by extending the QoS information in the PCC rule with Guaranteed Bitrate (UL + DL) and to clarify that GBR and MBR in the PCC rule are both at IP level.

Discussion

Figure 1 depicts the QoS information that is provided by the AF to the PCRF across the Rx interface and by the PCRF to the PCEF in the PCC rule over the Gx interface. It further lists the UMTS bearer attributes that the PCEF has to provide to the RAN in case of a GBR bearer for the Conversational and Streaming UMTS traffic classes.

Rx interface

The requested bitrate that is passed over the Rx interface reflects the maximum bitrate that is negotiated by the application (between UEs) in the SDP offer process. It is derived from the “b=AS” SDP parameter. The media type (m-line in the SDP) indicates the type of media e.g. audio, video, data, etc. The codec data provides specific information on the type of codec, e.g. AMR and the modes in which the codec may operate.

Gx interface

The only information available in the PCC rule on the Gx interface is the QoS Class Identifier and the Authorised bitrate (UL +DL). It is stated that “the interpretation of the bitrate depends on the QoS class and the IP-CAN”. Presumably this refers to the mapping rules of TS 29.208 where the UMTS traffic class is used to interpret whether the requested bitrate is a GBR or MBR. 

Mapping of Rx on Gx information

As long as GBR bearers are limited to GBR=MBR, than the only semantic that the QCI has to carry related to the bitrate is whether the authorised bitrate is GBR or MBR. This is not an issue. 
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Figure 1: QoS information in PCC logical architecture

The RAN does however have the potential to support GBR bearers with MBR > GBR and the codec data on Rx can indicate the modes in which a codec may operate including rate adaptive behaviour between multiple modes. From the MBR and codec information on Rx the PCRF could derive a requested GBR and MBR>GBR for an SDF and authorize these values if they fall within the QoS profile of the user. 

The only way to convey the GBR information in the PCC rule is to standardize a separate QCI value for every GBR –MBR combination. This is clearly undesirable because it would lead to a large range of standardized QCI values. The biggest drawback with this is the lack of flexibility, because it means that an operator can only introduce a new service with a specific GBR-MBR ratio if a QCI value for this ratio is first standardized.

Another limitation of the single bitrate value in the PCC rule becomes apparent if more than one rate adaptive SDF is mapped on the same QCI. For example when two rate adaptive voice calls with different charging rules are mapped on the same QCI. The PCEF only receives the MBR for each SDF over Gx and can therefore not prevent that one voice call eats in the bandwidth of the other, unless the GBR-MBR ratio is encoded in the QCI.

Meaning of bitrate in the PCC rule

It is understood, but not explicitly stated in TS 23.203, that the bitrate in the PCC rule indicates the bitrate at the IP level of the SDF, i.e. the bitrate of the IP packets without compression or encapsulation. It is the task of the PCEF to translate the MBR and GBR bitrates in the PCC rule into access specific rates that take compression and encapsulation into account. 

Proposal

We conclude from the above that the QoS information in the current PCC rule: QCI and MBR, is not sufficient and will lead to undesirable proliferation of QCI values in order to support GBR services with MBR>GBR.

It is hence proposed to extend the PCC rule and include GBR information (UL +DL) and to clarify that GBR and MBR in the PCC rule are both at IP level. The proposed CR for TS 23. 203 is contained in S2-07xxxx.
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