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Introduction

The principle of scalable MBMS has been discussed in previous meetings [1, 2, 3, 6, 7]. 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 Layers such as described [1]. By definition, the Base Layer contains data that is required for the service (e.g. video streaming) to be received with a lowest acceptable quality. The Enhanced Layer(s) contain(s) only supplementary data whose reception and subsequent processing improve the quality of service experienced by end users relative to the quality offered by the Base Layer.

This document aims to discuss pros and cons of implementing scalability in Radio Access Network and Core Network.  
Scalability in Radio Access Network 

MBMS transmission in Radio Access Network can be scalable in received channel quality, UE capabilities, radio resource availability and required quality of service (QoS). This list of scalability types is by no means exhaustive; it is meant to provide an overview of potential benefits when applying scalability principle within RAN.   

MBMS scalable in received channel quality [6] discriminates transmission data according to their priority and transmits them with different power. Base Layer information can be received by all UEs, regardless of their position in the cell, whereas the Enhanced Layer(s) information can be received only by the UEs with sufficiently good channel quality. Separating data into importance levels and transmitting them scalably in received channel quality may improve the efficiency of radio resource utilisation for the procedures using feedback reporting; e.g. only the feedback from Base Layer data can be used for power control procedure.  Therefore the coverage area intended for the Base Layer data could be adjusted while the remaining power is used for the Enhanced Layer(s). 

MBMS scalable in UE capabilities [7] discriminates transmission data according to the capabilities of intended receivers. For example, data belonging to different layers can be transmitted separately: Base Layer data at 32 kbps and Enhanced Layer data at 32 kbps. Thus, UEs with 32 kbps MBMS capability will be capable of receiving the service with basic quality whereas the UEs with 64 kbps MBMS capability will be capable of receiving the service of better quality. This solution may improve system throughput and resource utilisation since Enhanced Layer(s) information can be only transmitted once in the MBMS cell there are UEs capable of receiving and processing it. According to current specification, RAN is informed of UE capabilities by means of RRC signalling [8]. Currently, there are some proposals of receiving more multiplexed MBMS services by the UEs with enhanced capabilities [11]. By virtue of MBMS scalability in UE capabilities more MBMS services may be multiplexed by using only Base Layer data. 

MBMS scalable in radio resource availability [7] transmits different importance layers of data from CRNC to related Node Bs selectively and based on their radio resource availability (e.g. only Base Layer data to those Node Bs supporting highly loaded cells). The availability of radio resources may vary subject to number of MBMS users and is monitored by RAN by means of tracking and counting [9].This concept contributes to efficient utilisation of transport network resources.  

MBMS scalable in required QoS delivers information belonging to different layers to the receivers based on their QoS requirements. The delivery of the content may be based on logical / transport channel specific in-band identification, MBMS group specific scrambling etc. The benefit of realising QoS scalability in RAN lies in the fact that MBMS information can be delivered to RAN over a unique Iu connection and without establishing separate radio access bearers.    

We conclude that potential benefits of MBMS scalability in RAN are:

· More efficient exploitation of transmission power budget 

· Increased coverage for basic QoS realised by the Base Layer 

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

· Efficient radio resource utilisation with respect to the capabilities of the receivers currently present in an MBMS cell 

· Efficient utilisation of transport network resources 

· Effective QoS differentiation within a single radio access bearer.  

The drawbacks of scalable MBMS are:  

· Different received service quality depending on location in case of scalability in received channel quality 

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

· Increased complexity 

Scalability in Core Network  

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 [5]. Besides, scalable codecs for MBMS are not widely used [13]. 

It should be noted that a method of service classification based on the IETF Differentiated Services could be used to differentiate the IP packets containing different data in an all-IP Core Network. At the same time, 3GPP definition of QoS is rather connection than packet oriented [10] meaning that scalability in Core Network is necessary to support any IP-specific differentiation mechanism. 

Conclusions
This contribution discussed advantages and disadvantages of implementing scalability MBMS in RAN and CN. Several techniques (scalability in receiving channel quality, scalability in UE capabilities, scalability in radio resource reliability and in required QoS ) within RAN were explained and compared. While introducing additional complexity, MBMS scalability in RAN still greatly contributes to efficiency of the system. RAN requirements are currently being captured in [12]. Hence we propose to include the following sentence as the 22nd requirement:” RAN should support scalable MBMS transmissions”. 
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