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1 Introduction
In the RAN2 meeting in Tallinn, we discussed MCCH transmission, especially with regards to SFN areas.
This paper proposes a MCCH organization and transmission scheme that allows some assumptions taken by RAN2 to be fufilled.
2 Assumptions

From the previous discussions in RAN2 we have the following assumptions:

· MCCH for cell specific services is non SFN combinable

· MCCH for non cell specific services have to be SFN combinable

· SFN areas may be overlapping
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Figure 1: Overlapping SFN areas
There are several kinds of information to transmit on MCCH. We can split these kinds of information depending on their SFN combinability.
· Non SFN combinable information

· General Information 
· Cell specific services information 

· Notifications for all services (that we may want to handle differently from the rest of service information)
· SFN combinable information

· Non Cell Specific services information

As a result, ona cell, several MCCHs will be needed, that is at least:

· 1 MCCH per SFN area of which the cell is part of
· 1 MCCH for cell specific information
Next section describes an organization scheme for the MCCH. 
3 Hierarchical MCCH

We propose to define a hierarchical MCCH scheme where we would define a Primary MCCH and Secondary MCCH (possibly several).

· The Primary MCCH would carry the scheduling information for Secondary MCCHs and possibly some other information. The Primary MCCH would be non SFN Combinable. 
In addition to the scheduling information, the Primary MCCH could also contain general MBMS information, notifications and service availability.
· The Secondary MCCHs would carry the information for MBMS services. Secondary MCCHs would be SFN combinable in the case they carry information for SFN combinable services.
There would be 1 S-MCCH for cell specific services (thus non combinable) and 1 S-MCCH per SFN Area (SFN combinqble), for non cell specific services
With this scheme, The UE has to listen only to one MCCH channel (the P-MCCH) most of the time. Reading this P-MCCH would get MBMS general information, notification and service availability information. Optimizations may be studied in order to limit the need for the UE to wake up too often in order to read this P-MCCH.
When a service the UE is interested in starts or has already started, the UE also listens to the appropriate S-MCCH.
P-MCCH contains

· General information

· Notifications

· Scheduling information for non SFN S-MCCH (for cell specific services)
· Scheduling Information for SFN S-MCCHs (for non cell specific services)
· SFN Area Ids to indicate the UE which SFN Areas, the cell is part of.
S-MCCH contains

· Service information
There is 1 S-MCCH for each SFN area and 1 S-MCCH for all cell-specific services.

Note2: Another possible option would be to include the cell specific services information in the P-MCCH. Indeed, for the cell specific service information there is no real need to transmit it on a separate S-MCCH. We judged it would be simpler to have the same organization for cell specific and non cell specific information but some companies might object that not having to read another channel for cell specific case may benefit to KPIs or UE load. 
We could even have the 2 options possible, include the cell specific S-MCCH in the P-MCCH when there are few cell specific services and leave the possibility to use a S-MCCH when the amount of information gets bigger.
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Figure 2: MCCH structure per cell
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Figure 3: Hierarchical MCCH
Value tags could be included in order to allow the UEs to detect changes on the M-MCCH and the S-MCCHs.
When the UE changes serving cell, SFN Area Ids may help the UE in finding out if the new cell is part of the SFN Area that contains the services the Ue is interested in.
4 MCCH Scheduling
Of course multiple MCCHs mean scheduling constraints. These constraints do not stem from this hierarchical scheme but are related to the fact we want SFN combinable MCCHs and therefore one per SFN area.
We have the follwing MCCHs to schedule.

· P-MCCH 
· Non SFN combinable S-MCCH

· SFN combinable S-MCCHs

The scheduling of the SFN combinable S-MCCHs should actually be very similay to the scheduling of SFN combinable MBMS traffic. Therefore we believe the scheduling of SFN combinable S-MCCH should be handled in the same way as the rest of SFN combinable data.

Once the SFN combinable data has been scheduled, remain the P-MCCH and the Non SFN combinable S-MCCH. These should be handled jointly and we believe there is nothing impossible in finding a free slot for them. A possible solution could be to reserve the same resources on all cells for the cell specific MCCH in order to prevent these resources from being allocated to SFN traffic.
5 Conclusion
We propose to discuss this hierarchical MCCH scheme. 
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