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1 Introduction and background
Discussions of eMBMS uplink feedback concentrated on the techniques and information for link layer optimisation. The focus is on using uplink feedback for: 

· HARQ: data retransmissions in event of receiving NACK

· MCS adaptation: changing the modulation and coding scheme according to feedback

While uplink feedback could improve link performance in unicast environment, it is difficult to ascertain how much we can gain in a multicast environment. As a result, it is unclear:

· if uplink feedback should be triggered or initiated by the network, 

· what uplink feedback frequency is required and yet do not add unnecessary load to the system. 

In the previous meeting RAN2 #58, we decided that uplink feedback schemes should be used to improve eMBMS link quality in single cell. Currently, there is no decision if we should enable uplink feedback in eMBMS in multi-cell environment.
Another way to look at eMBMS uplink feedback is to consider its potential use beyond the objective of improving link layer performance. Operators would like the network to support uplink messaging as it is useful understand how our subscribers are using eMBMS services and hence optimise the use of network resources.
Three main classes of uplink messaging information:

1. Mobility: Using uplink messaging for dynamic SFN area management and mobility support
eMBMS uplink messaging could be used to inform the network of its handover need or request for service continuity in non SFN areas. 
For example, when an eMBMS user of a given service is moving out of SFN coverage area, the UE detects that the destination cell does not provide the given service. UE can then initiate an uplink message containing service continuity command with source SFN and destination cell. 
2. Content: Uplink messaging content for eMBMS programme/service adaptation
Event triggered uplink message can be collated so that network can analyse and trace how the users use eMBMS services. This will enable the network to adapt the programmes and services to target users, hence optimising the use of network resources.

For example, when a user starts using a new service, change channels, exit services etc, uplink message will be sent to the network.  

3. User quality: Uplink messaging to enable QoE management

Uplink message information can be made available for managing quality of service and quality of experience. This enables operator to optimise the network, not just from the viewpoint of link and physical layer, but also from the experience of the end users.

In 3GPP Rel 6 MBMS users within a predefined area are polled periodically to count the number of active users within the areas. This round-robin type polling method is inefficient. Hence, we support an event-driven qualitative message when considering uplink messaging options for eMBMS.
There are several methods to realise event-driven qualitative uplink message channel without adding unnecessary complexity. In this contribution, we will highlight two high-level options to carry out the uplink messaging via the control and user plane. 
2 User information obtained via control plane
We could embed the uplink message data together with eMBMS uplink signalling channel. For example, by modifying the existing signalling message content and handling eMBMS data at BM-SC and MCE. End user terminals will trigger uplink signalling messages when certain events occur. Part of the uplink message data will go to BM-SC for analysing content distribution and user preferences.  Part of the uplink message will go to MCE for managing radio resources.
There will be some impact on the existing interfaces. Further analysis is needed to identify the relevant costs and increase in signalling load.
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Figure 1. Example of uplink message signalling flow

3 User information obtained via user plane

We could also exploit the existing messaging infrastructure to gather uplink message on the user plane. We could have a new message loop from the existing messaging centre and distribute the appropriate information to the relevant eMBMS network entities. 
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Figure 2. Example of uplink message flow

UE state during uplink message needs further analysis.  It might be necessary for end user terminal to be briefly on LTE active mode to send the message and then back to normal LTE idle mode for normal eMBMS reception.  
4 Conclusion

We have briefly discussed the possibility to enable uplink message through control and user plane. We propose to come to a decision to enable uplink message for eMBMS in multi-cell environment and include the proposals in TS36.300. We also propose further studies to analyse the impact of the different methods to support uplink messaging in eMBMS.
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