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1 Introduction

There are several reasons to configure different QoS for the streams of one E-MBMS user service. An example is scalable codec. Currently, H.264/MPEG4 is the video decoder recommended for MBMS in [1].  In the end of 2005, scalable codec had been specified as one of the important feature of H.264, which enables the adaptive deployment of the E-MBMS services in a complex radio propagation environment by assigning different QoS for different codec layers. In this contribution, the way forward to support multiple QoS for RAN3 is discussed. 

2 Discussion

2.1 Necessity of multiple QoS flows

It is beneficial to configure different radio parameters, e.g. different target BLER, to achieve optimal radio resource efficiency as explained below. 
Cell capacity decreasing with UE distance

It is clear that the UE near the base station experiences higher SNR, so basically such user may enjoy better quality of service. The guaranteed bit rate are the cell edge bit rate, which is about 4~5Mbps, capable to convey low definition mobile TV programmes. With the increase of SNR, the user can enjoy mid or high definition Mobile TV programs. 

Scalable codec can be used to provide the scalable QoS for the UEs of different locations. Therefore, scalable codec brings better user experience.

Cell size and number of program channels 

According to the technical report (25.814), for the same transmission power basestation, the spectrum efficiency of 500m ISD is 1.1b/Hz/s, while for 1732 ISD, the spectrum efficiency is only 0.5b/Hz/s.  If the 1732 ISD is expected to provide the same number of Mobile TV channels, a possible solution is to use scalable codec; otherwise it needs to increase the TX power. If the cells with different cell size are mixed together, scalable codec is also useful. For example, small cell transmits both codec layers at full coverage, while large cell only broadcast basic layer at full coverage.

2.2 Delivery of different QoS layers

The current assumption of QoS management is based on bearer [2]. Therefore, the different codec layers will be transmitted on different IP flows and carried by different SAE bearer. The current work assumption is PDCP located in gateway. Thus, there will be multiple radio bearers, each for the related IP flow.

A possible implementation could be:

Different IP flow maps to different E-MBMS service bearer, characterized by different APN number and thus TMGI.

And then different IP flows are treated as different E-MBMS bearer services. The processing of the different IP flows is relatively independent. However, it should be guaranteed that the enhancement layer is only valid when the base layer is activated, when scalable codec is used.

The QoS parameters can be transmitted in the session start message and every IP flow has its own session management procedures. 

The UE is informed by the service announcement message. The service area information is targeted to the E-MBMS bearer service.
The association information of different bearers is needed; otherwise the different QoS layers may be transmitted on different carriers and then the UE will not be able to receive all the layers parallel. Such information can be provided by BM-SC, or configured by O&M.
Proposal 1: Association information of different SAE bearer services need to be provided, e.g. in MBMS Session Start.
2.3 QoS parameters on S1 for scalable codec layers
For E-MBMS, the SDU error ratio can not be guaranteed, because the UEs near the basestation would experience lower SDU error ratio which UEs far from basestation experiences higher error ratio. Thus the SDU error ratio is close related to cell coverage for E-MBMS. 

The scalable codec layers, there is one basic layer (BL) and one or multiple enhanced layer(s) (EL). Different codec layers have different QoS parameters and requirements, mainly referring to coverage. To facilitate the RB configuration and MAC scheduling/resource allocation, additional QoS parameters are needed. There three options to facilitate eNode B’s processing:

Opt 1: the SDU error ratio for BL and EL are configured as normal, but codec layer information, i.e. ‘BL’ or ‘EL’ is indicated in the SAE bearer QoS parameters. 

Opt 2: Reuse Rel-7 QoS IE, by configuring different SDU error ratio. BL and EL are assumed to have same coverage. EL is indicated with a higher SDU error ratio in SAE bearer QoS parameters. This might be equivalent to option 1 from the receiver sided.

Opt 3: Reuse Rel-7 QoS IE, by configuring different priority values.

Generally option 1 is preferred, because Codec layer indication directly shows the association of different codec layers and this is different from priority. eNB may flexibly control the actual coverage. The codec information can facilitate the proper configuration of physical layers, e.g. when hierarchical modulation is used.

The EL is meaningless if the BL is not transmitted. So the association information of different codec layers is needed for resource allocation.

Proposal 2: Additional QoS parameters are needed to be signalled on S1, i.e. codec layer information (e.g. BL or EL) of the E-MBMS bearer service.

3 Conclusion

In this contribution, multiple QoS issue is discussed. As an instance of multiple QoS, the support of scalable codec is presented. It is proposed to discuss the following proposals:

Proposal 1: Association information of different SAE bearer services are needed to be provided to facilitate RB configuration, e.g. in MBMS Session Start.
Proposal 2: Codec layer information is needed to be signalled on S1 to facilitate RB configuration.
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