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1 Introduction

 There main difference of MBMS signalling between Rel6 LTE probably brought by the SFN operation, which makes it unnecessary to transmit neighbouring cell information and may benefit signalling transmission directly from the RF combining. In this contribution, the category of E-MBMS control information is discussed and a transmission scheme based on the combining level is presented.

2 Discussion
2.1 Categories of MBMS control information

The E-MBMS control information may consist of:

· Information to notify the UE of the start of a change of certain E-MBMS service.

· General information for E-MBMS reception.

· Information about the radio bearer configuration.

· Scheduling information
· Counting information (FFS)
The E-MBMS control information can also be categorized by cell-common part and cell-specific part. For cell-common part, different information may be common over different areas.Detailed analysis is as follows:

Notification information: The notification information is used to inform UE about a change in service and other control information. A service list and associated SFN Areas may also be included. To simplify the signalling acquisition, a signalling scheduling block can be added in this category. In the case of SFN area overlapping is supported, this category of control info is cell-specific.
General information: It is sufficient to configure static general information and default SFN RB configurations. Thus, such information could be globally combinable.  There could be one or several pre-defined RB configurations for SFN operation. One SFN area can index one of the pre-defined RB. The dynamic part goes into the service specific category.

Service information and scheduling information: The service information and scheduling information is consistent for the same service within the same SFN Area. Hence, these two categories can use the SFN operation within the SFN Area. For SFN multi-cell transmission, it is FFS to use L3 or L1/L2 scheduling.
Counting may be cell-specific, which enable the network initiates counting according to the history information, i.e. decision of the frequency of counting. It is FFS whether counting is supported.
Single-cell transmission may use different RB configuration, and the scheduling may be much more dynamic than the multi-cell transmission when HARQ or AMC is used. Thus, for single-cell service, a separate control channel is needed.

	Information
	Change frequency
	

	· Notification
Service list, SFN Area Ids
Signalling scheduling info
	On demand
	Cell-specific

	· General information
Frequency info, timers, triggers.


	Static or less change
	Could be identical globally

	· SFN RB configurations

Default RB configurations

	Static or less change
	Could be identical globally

	· Service information

May consist of SFN Area info, service-specific information


	Less change
	Consistent within an SFN Area

	· Scheduling information

Resource allocation info, MCS if needed.
	Change every scheduling interval with probable repetitions.
	Consistent within an SFN Area

	· Counting
	On demand. Quickly repetitions might be needed.
	Cell-specific

	· Single-cell information, 

Single-cell RB configuration, Scheduling info including HARQ and MCS info if supported.
	If there is feedback, quick information exchange between UE/eNB might needed. L1/L2 signalling may be needed.
	Cell-specific


2.2 Transmission of E-MBMS control information
The transmission scheme is shown in Figure 1, where the signalling is repeated periodically, sufficiently long, e.g. every 640ms. Different messages may have different repetition frequency, e.g. counting info may be more frequent. In Figure 1, the signalling and the scheduling has the same repetition interval as an example.
In every interval, the UE reads the notification information. If there is no change in the static part of the configurations, the UE will go directly to the data scheduling information according to the signalling scheduling block. The data scheduling info indicates the detailed time/frequency block(s) of for the service. MCS may be transmitted together with the scheduling info. 

If the UE finds that there is a change in static part, or a new service arrives, it will read the general info and default SFN configuration info. The information is indicated by the signalling scheduling block.

Single-cell information is not shown in Figure 1, because it is suggested to use separate control channel for the signalling information. The notification can be sent within the notification signalling block used for multi-cell transmission.


[image: image1]
Figure 1 Transmission of E-MBMS control information
3 Conclusion

In this Tdoc the MBMS control information and the possibility of SFN operation are discussed. Based on the different combining possibility, the MBMS control information is further grouped, i.e. global level combinable, SFN Area combinable and non combinable, so SFN operation is used in the transmission of control information as much as possible. The main points are summarized below:
1. Notification, possibly with service list is sent together with signalling scheduling information, which is cell-specific.
2. General information and default SFN RB configuration can be globally combinable
3. Service-specific information as well as scheduling information is SFN Area level combinable.

4. Single-cell and multi-cell use different signalling channel.
We propose to discuss the control information categories and the possible level of combining.

It is proposed to adopt the SFN operation to transmit the control information based on the above grouping based scheme.
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