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1 Introduction

Based on the observation that the instantaneous data rate on individual MBMS streams can vary substantially [1], there is a need to support some level of dynamic scheduling of the MBMS streams (MTCHs) within an MCH. We consider various aspects of the scheduling with a goal to simplify the procedures and minimize the scheduling related overhead.
2 Discussion
In RAN2#60 the following were agreed with respect to scheduling of user data:

At an MSAP occasion:

· The eNB applies MAC multiplexing of different MTCH’s to be transmitted on this MCH;

· Dynamic scheduling information can be provided in the MSAP occasion to assist the UE in choosing which subframes it needs to receive (“MSCH”)

MCE provides identical information like time information and transmission order/priority information to eNB schedulers such that synchronized dynamic scheduling is ensured.
Given that different MTCHs are multiplexed at MAC, a MAC PDU can carry multiple MTCHs. Also, an MTCH can span multiple sub-frames of on MSAP. It is understood that prior to receiving of MTCHs, UEs are aware of the MSAP instances and their periodicity. However, the mapping of MTCHs to the sub-frames of individual instances of the MSAP is not known to the UE apriori, and signalling of this mapping is the main topic of this paper. 
The mapping of MTCHs to sub-frames of MSAP instances is needed for each MSAP instance; we will refer to this information as the MBSFN scheduling channel (MSCH). These are the options we see for delivering the MSCH:

1. The MSCH is defined as a separate channel with resources independently assigned (possibly in the MCCH). The resource allocation is fixed and is transmitted at a predetermined time before each MSCH instance. The size of the resource is adequate to allow for variation in the MSCH payload. UEs are expected to receive the MSCH prior to receiving the MTCH(s) and determine which sub-frames of the MSAP to receive.
2. The MSCH is incorporated into the MCH; i.e., for purposes of multiplexing, the MSCH is treated as an MTCH and is always transmitted as the first MTCH. The UE receives the first sub-frame (assuming the MSCH is fully contained within the first sub-frame) and determines which other sub-frames of the MSAP to receive.
We believe the second option has some clear advantages over the first: (a) given that the MSCH coverage area has to coincide with the MCH coverage area, it is appropriate to carry the MSCH in the MCH, and (b) the second option eliminates any need for separate resource allocation for MSCH. Thus:
Proposal 1: The MSCH is multiplexed at the MAC layer with MTCHs; the MSCH is always transmitted before all MTCHs.

In order to minimize scheduling overhead and since the MSCH is transmitted at each instance of the MSAP, it is essential to streamline the contents of the MSCH. Below are our thoughts with respect to various parameters:

1. The mapping of the MTCHs to the sub-frames of the MSAP. This is the main time-varying parameter across MSAP instances and is the purpose of the MSCH. This should be included in the MSCH.
2. Ordering and priority of MTCHs. We do not believe that there is a need for changing the order of transmission of MTCHs from one MSAP to the next. The order of transmission of MTCHs can be signaled in the MCCH; we do not see a need to signal this in the MSCH. If an MTCH has to be stopped or a new MTCH has to be introduced, a separate re-configuration message should be used rather than transmitting ordering information at every MSAP instance. 
3. “Time information”. Since the eNBs are synchronized for purposes of MBSFN and have the same understanding of the MSAP, we do not see the need to signal any additional time information to the UEs. We do not see a need to include any timing information in the MSCH.
Proposal 2a: The MSCH carries only the mapping of MTCHs to the sub-frames of the MSAP.

Proposal 2b: Procedures for signaling transmission order of MTCHs in the MCCH, and when an MTCH is added to or removed from the MBSFN are FFS.

If a UE is unable to correctly receive the MSCH for a particular MSAP instance, then without knowing the mapping of the MTCHs to the sub-frames of the MSAP, it may need to receive all of the sub-frames until it receives the MTCH(s) for the services that it is receiving. Enhancements may be possible to minimize the impact of not receiving the MSCH (eg., MSCH repetition, request/delivery mechanism for MSCH, etc). But given that the impact of not receiving MSCH is for a single MSAP instance, these enhancements are likely to have little benefit.
Proposal 3: If a UE fails to correctly receive the MSCH for an MSAP instance, it receives all the sub-frames of the MSAP. 
3 Conclusion
It is suggested that RAN2 discuss and agree on the following proposals:
Proposal 1: The MSCH is multiplexed at the MAC layer with MTCHs; the MSCH is always transmitted before all MTCHs.

Proposal 2a: The MSCH carries only the mapping of MTCHs to the sub-frames of the MSAP.

Proposal 2b: Procedures for signaling transmission order of MTCHs in the MCCH, and when an MTCH is added to or removed from the MBSFN are FFS.

Proposal 3: If a UE fails to correctly receive the MSCH for an MSAP instance, it receives all the sub-frames of the MSAP. 
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