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1. Introduction

The objective of IVS (Improved Video Support) study item is investigation of potential use cases and benefits of scalable video. This document presents a use case for adaptive multicast rate control using IVS. In this use case, transmission rate of IVS streams are controlled in cell level in order to provide graceful quality degradation against temporal bandwidth fluctuation. The same principle may also be applied in PSS. 

2. Use Case
Figure 1 below describes a case where multiple IVS streams (Ch#1, Ch#2, Ch#3) are serviced using MBMS multicast service bearers. 
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Figure 1 Use case for adaptive multicast rate control
In the figure above, it is assumed that multicast bearers are reconfigurable as UEs move around cells (i.e. handover). The figure describes a situation where mobile devices A, B, C converge in a cell, consequently available bandwidth of the cell depletes quickly. In such case, service to lately incoming UEs may be refused, or all UEs in the cell may suffer severe quality degradation. 
The situation can be improved when adaptive rate control using IVS is employed. For example in the figure above, NodeB #2 reduces transmission rate of IVS streams (Ch#1, Ch#2, Ch#3) by dropping some PDUs containing enhancement layers. As a result, no incoming UE will be refused the service at the price of slight quality degradation acceptable to user perspective. UEs in different cells are not affected by this treatment and continue to receive full rate of IVS streams. 
In other aspect, bandwidth usage of a cell may fluctuate as other UEs in the cell share resource with MBMS service UEs. When forwarding buffer of a nodeB overflows, nodeB discards low priority PDUs according to QCI and ARP[1] level. In order to discriminately discard basement layer and enhancement layers of IVS streams, different priority values may be assigned to different layers. The layer indication should be identifiable in E-UTRAN, and some semantic change in handling current QCI and ARP may be required. Detail of this issue will be discussed in separate document [2].
Note that the same principle of adaptive rate control may also be applied in PSS. It is highlighted that the appropriate point to perform rate control should also be in nodeB rather than PSS server because nodeB should determine PDUs to discard instantly when buffer overflow occurs. 

3. Proposal

Based on the discussion above, we propose to include above use case and discussion in current TR, and further investigate relevant issues as layer identification, required changes in QCI and ARP handling, and so on.
We also propose to add the following requirement to the working assumptions:

· Improved Video Support for MBMS and PSS should be able to support adaptive rate control.
· It should be possible to indicate layers of IVS and perform discriminated handling of user plane data accordingly.
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