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1.
Introduction

The MCCH transmission as the BCCH, requires significant resource as it needs to be received by UEs at the cell edge without relying on retransmissions, and therefore should be optimised for LTE.

In Rel-6 MBMS, the UE mobility is based on the principle that the UE cannot access the cell for MBMS reception unless it has read the MCCH of that cell. The requirement forces the MCCH to be repeated frequently, to ensure a minimum service outage for a UE at cell change, requiring the significant capacity of the cell. 
For MBMS Broadcast Services it is assumed that the service is being delivered using SFN, and that the MCCH also benefits from the combining gains, and therefore no optimisation is required.

This paper focuses on the use of the efficiency of the MCCH for MBMS Enhanced Broadcast Services, especially when there are no users needing the MBMS on a cell.

2.
Proposal
It is assumed that the mobility during MBMS reception is based on Cell Reselection.

2.1
No MCCH transmission

For MBMS Enhanced Broadcast Services where the MBMS service area equals the PLMN, and where the UE interest is relatively low UE, it is proposed to allow these UEs to request an MBMS Service without receiving the MCCH in that cell. This would mean for these services there would not be any overhead on the radio, if no interested UEs are present. 

The UE would be informed that it is always allowed to request the MBMS service in the PLMN in the MBMS Service Announcement message, and the eNodeB would be informed in the MBMS Session Start Request.
2.2 MCCH transmission at Low Frequency

2.2.1
General
For MBMS Enhanced Broadcast Services, which have higher user interest, it is proposed that the MCCH is only used to notify UEs of starting MBMS Services, and of on-going services to address UEs moving into the MBMS Service Area or moving in from out-of-coverage. In this way the MCCH only needs to transmit the Service information possibly in the order of once every 1-5 minutes.
After being requesting the delivery of a specific MBMS service from an eNodeB, the UE is provided with the Radio Resource Assignment for the MBMS service. The UE is also passed an indication of how long the service will be available for. During this time, when changing cells, the UE can just request the service when arriving on the target cell.
2.2.2
MBMS Service Area

One issue with this approach is that of MBMS services where the MBMS Service Area is less than the PLMN, and it can be handled in the following way:

When receiving an MBMS Enhanced Broadcast Service the UE can reselect to new cells and request the MBMS Service prior to the reception of the MCCH. If the UE requests the MBMS Service when camped on a cell outside the MBMS Service Area, the eNodeB will reject the request and can inform the UE that it can no longer request this MBMS session in this cell, or not until it receives a notification of the MBMS service on the MCCH.
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Figure 1 Example of MBMS Service Area and its neighbour area

When an MBMS service starts, the eNodeBs which form part of the MBMS Service Area are informed that of the MBMS Service and provided with the configuration, eNodeBs which fall into the Neighbour Area are informed that they are in the Neighbour Area for an MBMS Service. 

When receiving an MBMS Enhanced Broadcast Service the UE can reselect to new cells and request the MBMS Service prior to the reception of the MCCH. If the UE requests the MBMS Service when camped on a cell outside the MBMS Service Area, the eNodeB will reject the request.

The Rejection will include a different cause code, depending whether the eNodeB has been informed that it is part of the Neighbour Area or not.  If the eNodeB is part of the Neighbour Area the UE is informed via the cause code that it can no longer request this MBMS session in this cell, or if the eNodeB is not part of the Neighbour Area the UE is informed that it cannot request MBMS session until it again receives a notification of the MBMS service on the MCCH (which means it has moved back to the MBMS Service Area).
The example in Figure 1 shows a UE moving away from the MBMS Service Area, the different areas shown in the figure are not visible to the UE, but are distinguished in the network by configuration.  When the UE accesses a cell in the MBMS Service Area to request the MBMS service, it is assigned resources for the delivery of the service.  When the UE accesses a cell in the Neighbour Area to request the MBMS service, it is rejected being told that it can not request this MBMS service again on this cell. If the UE moves to another cell the UE may immediately request the MBMS service. 

When the UE accesses a cell in the Rest of the Network to request the MBMS service, it is rejected being told that it can not request this MBMS service again until notified to do so from the MCCH. If the UE moves to another cell the UE shall not request the MBMS service until a notification is received on the MCCH. 

3.
Conclusion

This document describes optimisations for the MCCH of MBMS Enhanced Broadcast Services, such that the overhead for the delivery of services over MBMS is minimized.
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