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1 Introduction and background
During RAN2#58-bis meeting at Orlando, uplink messaging for eMBMS [1] was discussed. As discussed, 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. 
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Figure 1. Uplink message signalling flow

There were concerns on how uplink messaging could take place when dedicated carrier is used in a multi-cell scenario, since not all the cells in the network are transmitting eMBMS data. 
To answer this question, a number of factors would need to be taken into account depending on the operators’ eMBMS deployment scenarios. In this contribution, we attempt to address these concerns and discuss how uplink messaging could take place in the control plane for the different scenarios. 
2 Scenario 1: eMBMS transmission on dedicated carrier only
A potential scenario is that the operators only roll out wide area eMBMS services on a dedicated carrier, hence, not all the eNBs in the network need to be eMBMS enabled or attached to MCE. In this case, a question raised would be how the message could be effectively relayed to the MCE if the UE is not directly attached to an eMBMS eNB. One possibility to resolve this is to relay the uplink message using X2 interface to the eNB where the UE is receiving the eMBMS data from. 
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Figure 2. Uplink message signalling flow (with relay to eMBMS eNB)

There will be some impact on the existing interfaces. Further analysis is needed to identify the relevant costs and increase in signalling load. 
3 Scenario 2: eMBMS transmission on shared carrier with unicast 

If an operator decides to roll out eMBMS services by sharing the carrier with unicast services, the operator might, in this case, decide to connect all eNBs to MCE. Here, eMBMS constitutes an integral part of the unicast eNB functionality. In this scenario, the eNB that UE is attached should be able to submit the uplink message directly to MCE. The uplink messaging scheme in Figure 1 would work. 
4 Scenario 3: eMBMS transmissions on dedicated carrier and shared carrier
In event where an operator deploys eMBMS services, such as mobile TV, on dedicated carrier and user-specific eMBMS services on shared carrier with unicast, eNB that UE is attached should be able to submit the uplink message via shared carrier eMBMS eNBs directly to MCE. The uplink messaging scheme in Figure 1 should work.
5 Conclusion

Solution to enable uplink messaging would depend on the eMBMS architecture and the operator deployment scenario. In this contribution, we have briefly explored the feasibility of some scenarios. 
Uplink messaging gives the operators invaluable insights to the use of eMBMS services and radio resources. We propose to come to a decision to enable uplink message for eMBMS in multi-cell environment and include the proposals in the appropriate standards. 
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