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1 Introduction

At the SA Plenary meeting #28 a new work item on MBMS enhancements for Rel-7 has been approved [1]. The work item lists various areas for improvement in its objective section. Requirements in the area of “support for adaptation of MBMS to the QoS resources provided by the access network(s)” have been approved at the last SA Plenary meeting #29 and are implemented in TS 22.246 [2].

This contribution provides a motivation and a use case for adaptation of MBMS user services to QoS resources provided by the access network(s). It analyses current Rel-6 mechanisms regarding QoS for MBMS against the approved requirements and presents a high-level description of functionality supporting enhanced MBMS user services providing multiple QoS levels.

2 Adaptation of MBMS user services to QoS resources provided by the access network(s)

2.1 Motivation

The current MBMS architecture only supports a single and static QoS requirement for a complete MBMS user service. That means if a user wants to join a MBMS user service and his current access network does not support the required QoS level, service reception is not possible. From an operator or service provider point of view this results in the problem how to configure the service, in order to maximise, at the same time, the number of users and the quality of the service. In other words, if the QoS requirements are set to a low level, many users can receive the service, but the quality for each user might not be attractive. On the other hand, if the QoS requirements are set to a high level, an attractive quality is achieved, but only few users might actually be able to receive the service. Basically there is a trade-off between the number of users being able to receive the service and the quality of the service.

The support for adaptation of MBMS user services to QoS resources provided by the access network(s) optimises this trade-off. The operator benefits by providing (and charging) the MBMS user service to a maximum number of users. Whereas the users benefit from receiving the MBMS user service in a larger area at the best possible quality.

2.2 Use case

Let us assume that an operator wants to provide a news service (e.g. goals during the soccer World Cup 2006) to his subscribers. For this service it is important to provide all users with the latest results and as many users as possible with audio/video scenes of the goals. In other words all subscribed users require receiving at least text information or an image about the latest goal, but would of course prefer a short audio/video clip of the shot.

Today an operator has various choices on how to configure this service. First he could provide a news service based on text and/or image only. By doing this he we will reach the maximum number of subscribers, but will not be able to satisfy any of the subscriber’s wish for an audio/visual experience of the goal. Second he could provide a news service based on audio/visual content only. This will satisfy the wish for an audio/visual experience for some of the subscribers, but subscribers whose access network cannot provide the required QoS will miss the result completely (or may receive it late if repetition is used).

The optimum way is to provide the news service in both representations, i.e. text/image and audio/video, in parallel. This enables the users to experience the audio/visual content under normal QoS resource conditions in the access network(s). But also with bad QoS resource conditions in the access network(s), service reception is still possible and at least the current result of the match is delivered.

2.3 Requirements

The following text is taken from section 6.4 “Quality of service” of TS 22.246 [2] (note SA1 uses the term “MBMS transport service” instead of “MBMS bearer service”):

It shall be possible for the operator to adapt the distribution of a MBMS user service consisting of different MBMS transport services to provide multiple QoS levels according to the QoS resources provided by the access network(s), while maintaining the resource efficiency of the underlying MBMS transport services.

Note:
It is necessary that an MBMS user service, consisting of different MBMS transport services providing multiple QoS levels, can be received by all MBMS-capable terminals.

It shall be possible to base the adaptation of the distribution of a MBMS user service to the QoS resources provided by the access network(s) on:

-
the QoS resources within the same access network (e.g. UTRAN).

-
the QoS resources provided by different access networks (e.g. UTRAN and GERAN).

It shall be possible to adapt the distribution of an ongoing MBMS user service to persistently changed QoS resource conditions in the access network(s).

Adaptation of the distribution of a MBMS user service to the QoS resources in different access networks or parts of the same access network shall not affect the QoS of the MBMS user service in other access networks or other parts of the same access network.

3 Discussion

3.1 Analysis of current MBMS mechanisms

The optimum way identified in section 2.2 to fulfil the service requirements shown in section 2.3 is to provide the same service content at the same time in multiple representations, i.e. with different QoS requirements.

In order to support multiple QoS levels for a specific service content, the current architecture requires a separate MBMS user service for each such level. For example enabling different subscriber levels like Gold, Silver and Bronze service. Each of the MBMS user services comprises a MBMS bearer service with a specific QoS requirement. The users might be (automatically) subscribed to multiple MBMS user services. For example the "Gold service" subscriber is also subscribed to the "Silver & Bronze service".

Due to the intended large subscriber base and mobility of the users this results in the situation that subscribers from multiple (or all) levels will be present in an access network. For example there will be "Gold, Silver and Bronze service" subscribers present at the same time. Therefore, all respective MBMS user services have to be provided in parallel. However, they transmit the same service content, just the QoS level is different. Form an operator's point of view this might be an inefficient use of resources, in particular on the radio interface. It should be assured that never more than one MBMS bearer service for the same service content is provided.

The existing “2G/3G indicator” already provides some limited flexibility in this respect. However, the constraints of this functionality do not allow it to solve the described problem. First, it is limited to GERAN/UTRAN separation only. Meaning that it is not possible to control QoS levels also within an access network (e.g. UTRAN). Further, the “2G/3G indicator” is statically pre-assigned at the BM-SC. However, actual QoS resource conditions in the access networks are unknown in advance and might also vary over time.

Therefore, enhanced functionality supporting adaptation of MBMS user services to QoS resources provided by the access network(s) is required.

3.2 Support of enhanced MBMS user services providing multiple QoS levels

This section contains a high-level description of enhanced MBMS user services providing multiple QoS levels. This solution solves the problem described in section 3.1, taking into account all aspects of the requirements contained in TS 22.246 [2].

A single MBMS user service might be configured at the BM-SC transferring the same service content in different MBMS bearer services with different QoS requirements. The complete MBMS users service would be announced to the UE, which activates all MBMS bearer services according to normal UE behaviour. Context information is distributed in the network during MBMS service activation, describing the relationships between the MBMS bearer services contained in the MBMS user service. At session start the BM-SC provides all MBMS bearer services of the MBMS user service to the network.

The network could select among the provided alternatives according to the available QoS resources within the access network(s). Only that MBMS bearer service within the MBMS user service containing the supported QoS level would be forwarded. The target is to deliver the service at the highest quality level, but if this is not possible, the network selects a lower one. Therefore, many users can receive the service and normally a high quality level is delivered. But also with bad QoS resource conditions in the access network(s), service reception is still possible. In any case it is assured that no more than one MBMS bearer service for the same service content is provided.
Further, if the network detects a persistent change in the available QoS resources within the access networks, it might switch to a different QoS level, i.e. forward a different MBMS bearer service. It is important that this dynamic QoS adaptation avoids jitter in the provided QoS level due to frequent switching of the forwarded MBMS bearer services. 

The decision in the network to forward a MBMS bearer service or not only impacts establishment of certain branches of its MBMS distribution tree. It has no impact on the QoS of the MBMS bearer service itself, which remains static as required in the current MBMS architecture (see section 6.3.1 “MBMS QoS distribution tree” of TS 23.246 [3]). This also assures that the decision taken for a MBMS user service in some part of the network does not impac the QoS of the MBMS user service in other parts of the network.

3.3 Considerations for enhanced MBMS user serivces

One important aspect to consider for MBMS enhancements in Rel-7 is to assure backward compatibility of those enhancements with previous MBMS releases. In this respect it is important that the concept for support of enhanced MBMS user services outlined in the previous section would not impact the QoS requirements of the MBMS bearer services. Only the handling of MBMS bearer services within a MBMS user service is affected. As described above, also the behaviour of the UE regarding MBMS users services remains unchanged. Both points are important for enabling backward compatibility.

Further aspects to consider are efficiency and complexity of the MBMS enhancements. Regarding the MBMS bearer service efficiency is the most important parameter. As its QoS requirements are not impacted by the solution, also its resource efficiency is preserved. Regarding complexity of the enhanced MBMS user service it is important that the operator or service provider configures the provided granularity of QoS levels and the QoS adaptation is under the control of the network. Therfore, also the complexity introduced by the advanced handling of the MBMS bearer services within a MBMS user service remains controllable.

4 Conclusions

This contribution introduces service requirements for adaptation of MBMS user services to QoS resources provided by the access network(s). It provides a motivation and use case for this functionality. The discussion shows that current MBMS mechanisms cannot fulfil the service requirements. Therefore, it is concluded that enhanced functionality is required. The support for enhanced MBMS user services providing multiple QoS levels solves the service requirements, taking into account backward compatibility, efficiency and complexity.
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