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1 Introduction

The function of the MBMS Control Channel (MCCH) is to provide information about offered MBMS services and the corresponding MBMS radio bearers to the UE. Thus, the UE can obtain information if a specific service is currently available, and on which radio resources the service data is transmitted.
This contribution lists the necessary content for the MCCH. It also considers how the MCCH contents can be structured to avoid the necessity of an indicator channel specific for MBMS and to minimize UE battery power consumption.
2 Discussion
2.1 MCCH contents and structure
The MCCH provides MBMS service information and MBMS radio bearer information. The following contents and order is proposed:
· MBMS cell group identity (MBSFN area)

· MBMS unmodified / modified services information message
· MBMS session start / MBMS session stop message
· Radio bearer information: 
· MBMS sub-frame allocation pattern (MSAP) for the whole MBSFN area as based on the definitions on the broadcast control channel (BCCH)
· Modulation and coding scheme (MCS) for each service
· MBMS scheduling information

· Neighbor cell information in border cells of MBSFN area
The MCCH should start with information on the MBMS cell group identity, such that the UE knows which MBSFN area it is located in. Then, both messages on MBMS unmodified services and MBMS modified services should be transmitted; this allows the UE to find information about the available services in the MBSFN area, which comprise a subset of services that are offered by MBMS and listed in the Electronic Service Guide (ESG). The unmodified services should be announced first. If the UE is interested in a specific service, which has not yet started, the UE can stop reading the MCCH if there are no changes for that service and thus save battery power. If the service is not listed in the unmodified and modified messages at all, the UE does not need to wake up until the next modification period or until it moves to another cell. With the MBMS session start / MBMS session stop information for a specific service the UE determines if it has to stay awake to continue reading of the MCCH or whether it can go to sleep, respectively.
The proposed structure of the MCCH with MBMS change information transmitted at the beginning of the MCCH content combined with the short TTI specified for LTE removes the need for an indicator channel specifically for MBMS.

The radio bearer information contains the MSAP configuration, which describes a specific MCH for the whole MBSFN area and is based on the definitions on the BCCH [1]. Thus, the UE knows about the MBSFN radio frame periodicity and offset as well as the sub-frame allocation within these MBSFN radio frames as illustrated in Figure 1 below. By using the same MCH for all services, dynamic scheduling can be supported. Therefore, the start of the scheduling interval and its duration must also be defined on the MCCH. More specific information about the sub-frames and resource blocks actually used for a specific service are signaled on the MSCH. For each service, a different modulation and coding scheme can be configured in order to adapt to different requirements of the service.
If the MCCH is mapped to the DL-SCH (as discussed in R2-092877 [4]), the cells within the same MBSFN area may transmit different contents. In order to mitigate the interruption time of a service during a handover or cell reselection between cells belonging to different MBSFN areas, the border cells of the MBSFN area should provide information on the radio bearer used in the neighboring MBSFN area for the same service. Then the UE can quickly continue receiving the service data after the handover or cell reselection.
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Figure 1: MBSFN sub-frame allocation patterns
Table 1 in the text proposal to 36.300 in section 4 summarizes MBMS control information transmitted on the MCCH. The information is based on [2].
2.2 MCCH scheduling
The modification and repetition periods in MBMS for WCDMA have the following purposes:

· “short” repetition periods were supposed to support mobility and increase the reliability of MCCH reception within a short period

· “long” modification periods were supposed to support DRX in the UE

In [3], the modification period is configured as an integer multiple of the repetition period, where both periods can also be equal. In general, service information changes after session setup and session stop. Furthermore, mobility within the MBSFN area is a minor issue because all cells transmit the same data. Thus, it would make sense to configure the modification period and the repetition period to have the same length. If the UE is located in a border cell of the MBSFN area, where the cell in the neighbor MBSFN area also offers the same service, improved support for mobility would be good. Then, a shorter repetition period would provide gains. However, the use of neighbor cell information in border cells would make this obsolete.
3 Conclusion

This contribution proposes the contents of the MCCH as well as its structure and discusses the underlying arguments. It further points out that an indicator channel specific for MBMS is not necessary. For the MCCH scheduling, it is proposed to use a modification and a repetition period.
Proposal 1: Include the described MCCH contents and structure in TS 36.300 (see text proposal).

Proposal 2: There is no need to introduce an indicator channel specific for MBMS (i.e. no MICH needed).

Proposal 3: Divide the MCCH scheduling into a modification period and a repetition period.

4 Text Proposal for TS 36.300
The MCCH provides MBMS service information and MBMS radio bearer information. The following contents and order is proposed.
· MBMS cell group identity (MBSFN area)

· MBMS unmodified / modified services information message
· MBMS session start / MBMS session stop message
· Radio bearer information: 

· MBMS sub-frame allocation pattern (MSAP) for the whole MBSFN area as based on the definitions on the broadcast control channel (BCCH)

· Modulation and coding scheme (MCS) for each service
· MBMS scheduling information

· Neighbor cell information in border cells of MBSFN area
The use of a MBMS indicator channel (MICH) is not needed because MBMS changes are distributed at the beginning of the MCCH transmission. 

Table 1 summarizes MBMS control information transmitted on the MCCH. The scheduling of the MCCH is divided into a modification period and a repetition period where the first can be equal or a multiple integer of the latter.
Table 1: Mapping of MBMS Control Parameters in DL

	Information Element
	Description

	MCCH – Critical Information – Transmitted at repetition period events

	MBMS Cell Information
	Identifies the MBSFN area for handover and cell reselection purposes. It includes:

-  MBMS cell group identity.

	MBMS Change Information
	Identifies MBMS services for which parameters are modified in this modification period.  It may include for each service listed:
-  MBMS service identity,

-  MBMS session identity.

MBMS Change Information is contained in the MBMS MODIFIED SERVICES INFORMATION message.

	MBMS Service Information
	Identifies MBMS services that are available in the cell. It may include for each service listed:
-  MBMS service identity,

-  MBMS session identity,

-  Indication that a p-t-m bearer is established for the service in the cell (session start),

-  RB release indication (session stop),

-  Preferred frequency layer information.

MBMS Services Information for a service is contained in either the MBMS MODIFIED SERVICES INFORMATION or the MBMS UNMODIFIED SERVICES INFORMATION messages depending upon the change status of the service.

	MBMS Radio Bearer Information 
	Contains, for the MSCH and one or more MBMS services information describing the radio bearer that is used within the serving cell. It may include for each service listed:
-  MBMS service identity,

-  Radio bearer information (MSCH, MTCH): 

· sub-frame allocation pattern, 

· MCS

	MBMS Scheduling Information
	Contains information about the MSCH and includes:

-  the radio frame indication in which the scheduling intervals start
-  scheduling interval as an integer multiple of the radio frame allocation period.

	MBMS Neighboring Cell Information
	Contains, for one or more MBMS services transmitted in neighbor cells of a different MBSFN area, information describing the p-t-m bearer to which it is mapped in the neighbor cell. It may include for each service listed:
-  MBMS service identity,

-  Cell identification information,
-  MBMS cell group identity (MBSFN area),

-  Radio Bearer information (MSCH, MTCH),

-  Scheduling information.
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