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Introduction

MBMS power requirements have been discussed in previous meetings and are of particular concern if a certain QoS shall be guaranteed over the whole coverage area. This is mainly driven by limitations in the power budgets of the transmitter. This document discusses scalable MBMS by separating data into multiple layer of data streams.
Scalable MBMS

Scalable MBMS is based upon the assumption that the data to be transmitted can be separated into distinct layer data streams. For video data, this can be expressed as Base Layer and one or more Enhanced Layer such as described [1]. By definition, the Base Layer contains data that is required over the whole cell coverage area. The Enhanced Layer(s) contains only supplementary data for a reduced area which gives improved quality of the video data for instance.

It needs to be ensured that each user at least receives the required QoS of the base layer. Besides techniques known from Unequal Error Protection there maybe other techniques that could be used to optimise radio efficient resource utilisation and control the QoS of the different layers respectively. An example of such techniques is hierarchical transmission as used in the DVB standard [2] (see annex). 

The benefits of  scalable MBMS are:

· Transmission power can be exploited more efficiently

· Increased coverage for basic QoS realised by the Base Layer 

· Higher data rates with the Enhanced Layer(s) for users in good channel conditions 

· Base Layer and Enhanced Layer(s) can be treated individually in terms of QoS requirements and parameters, which results in a high flexibility

The drawbacks of scalable MBMS are:  

· Different received service quality depending on location 

· Signalling overhead for separate data streams (throughout UTRAN, but also in the core network)

· Modification of the specification required  

The concept of scalable MBMS services will require modifications on the current specification. This may conflict with the requirement to minimise the impact on physical layer. On the other side there could be a phased approach for MBMS, to enable a fast launch of MBMS reusing existing features of earlier releases and to introduce more optimised MBMS services at a later stage. 

Action item: As the leading RAN working group for MBMS RAN2 should discuss if and for which Release scalable MBMS could be considered.  

SA2 is currently considering the provision of multiple QoS streams for MBMS. Different media components comprising a single MBMS service from a user’s point of view may be provided over separate GTP tunnels and bearers enabling QoS differentiation for each component. The different media components are either transmitted by using one IP multicast group but multiple ports or by using separate IP multicast groups [3].

It also seems to be under discussion if the user will, besides a guaranteed 'base' quality, accept varying Quality of Service depending on location and if there is an impact on charging.  

Action item: If seen as beneficial from the radio access perspective RAN2 could as a first step liaise with SA2 on the feasibility of scalable MBMS from an architectural point of view. If that is the case the support of scalable MBMS could be added as a RAN requirement. 

Conclusions
This contribution shall trigger discussion on scalable MBMS which could be realized by splitting the data into streams of different QoS. This would reduce the required power budget for MBMS significantly while providing different service quality to the users depending on the reception quality. 
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Annex: Inherent PHY Modulation UEP

For PHY modulation schemes such as 16-QAM, the arrangement of the modulation symbols implies unequal error probabilities for the bits within one modulation symbol. Generally the modulation alphabet can be constructed in such a way that pairs of bits each experience identical error probabilities. This can be exploited as outlined in Table 2. 

	
	Base Layer
	Enhanced Layer 

	16-QAM
(4 bits per symbol)
	2 bits per symbol
	2 bits per symbol


Table 1: Bit mapping example for scalable MBMS

This approach is already used for DVB-T by the term “hierarchical transmission modes” in combination with non-uniform signal constellations [2]. In Figure 1, an example can bee seen for non-uniform construction of 16-QAM. So far 16-QAM has been introduced into HSDPA in a uniform fashion, meaning that the signal constellation points are arranged equidistant along each axis. 

The different error probabilities can be derived from the average distances between the constellation points. In the 16-QAM example, the center points of “00xx” and “01xx” are further apart than the center points for “xx00” and “xx01”. Therefore the first pair of bits has a lower probability of error than the second pair of bits.

Obviously, the pair(s) of bits which experience(s) the least probability of error could be used for the Base Layer Data.
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Figure 1 Non-uniform 16-QAM [2]
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