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1 Introduction
3GPP has agreed to support multiple MCHs. Each MCH can be configured for a desired BLER or equivalently a required quality of service (QoS) by selecting an appropriate modulation and coding scheme (MCS). Some services tolerate relatively high BLER, in the order of 10% or even larger, because of error correction coding on higher communication layers [1].

It has also been agreed that each MCH carries (dynamic) scheduling information (DSI) for the services mapped to that MCH [2] [3]. Thus, the UE only wakes up when the service(s) of its interest are transmitted, while it can sleep during the transmission of other services. It has been agreed in 3GPP to transmit the DSI in the first transport block (TB) of a scheduling interval.

2 MCS for Dynamic Scheduling Information
The purpose of the support of MCH individual MCS is that the MCS of a MCH can be configured according to the QoS requirements of the services it carries. For MBMS, FEC using the Raptor code on IP packet level is defined in [4]. MBMS services using Raptor coding with large code block sizes can be transmitted at rather high BLER for some users, because the redundancy of the Raptor code enable recovery of IP packets. Furthermore, for MBMS download service the 'file repair' proceedure is specified allowing UEs to request additional Raptor code repair packets after the code block has been transmitted using MBMS.

In order to show the effect of Raptor coding, we performed a system simulation considering MBSFN transmission. The simulation assumptions are provided in the Annex. Figure 1 shows the result. The Raptor coding gains are particularly large if there is a large SINR variability within the Raptor code block. To capture this effect even for the smaller amount of TTIs considered in the simulation, we assumed that the shadowing varies independently between TTIs.
The code rate is varied between 0.5 and 0.98. Each point in the Figure corresponds to a code rate. For each code rate the BLER of each (randomly positioned) user is recorded. The x-axis shows the 5%-percentile of the BLER for the respective code rate. The y-axis shows the goodput for the corresponding user (absolute numbers not important). For simplicity we assumed each transport block corresponds to an IP packet. By using Raptor coding, the goodput becomes the achievable throughput. The y-axis is therefore equal to the achievable throughput for a 5% outage level, i.e. 5% of the users will receive an insufficient number of IP packets to decode the Raptor code blocks.

It is clearly visible from Figure 1 that the achievable throughput is maximised for a 5%-percentile BLER between 10% and 20%, i.e. in this operating point the 5% worst users will have a BLER>10%. 
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Figure 1: Goodput versus 5-percentile BLEP, derived by varying the Turbo code rate from 0.5 to 0.98.    

The TB(s) containing the DSI however need to have a low BLER, because a UE that cannot decode the DSI faces the following problems:

· Depending on UE implementation, the UE may not be able to receive any TBs of the intended service in the considered MSAP occasion. This reduces the quality of the service. Or

· the UE has to read all TBs from the start of the MSAP occasion up to the start of the first TB of the intended service to be able to detect its start. This increases the battery power consumption in the UE. In the worst case that the UE is interested in the service that is scheduled last in the MSAP occasion, and all N services are allocated an equal amount of subframes, the UE has to read N times more subframes when it cannot decode the DSI. Assuming N=10 and a DSI BLEP=10%, the UE power consumption will be roughly doubled. 
Considering that the Dynamic Scheduling Information (DSI) for a MCH in LTE MBMS is transmitted in specific subframe(s) of the MCH Subframe Allocation for this MCH while the remainder of the subframes for this MCH are used for the transmission of data belonging to one or more MBMS service(s), and considering that the QoS requirement for the DSI may differ significantly from that of the MBMS service(s), we proposes to use a different QoS (e.g. MCS) for the subframe(s) used for the transmission of the DSI than for the remaining subframes of a MCH. The MCS for the DSI should be set such that the desired low BLER is achieved. It is noted that also for the MCCH it has been agreed to support an MCS that is different from the other subframes of the MCH. 

The MCS for DSI may be the same for all MCHs. If so the MCS of the DSI may be signalled in SIB13. It could be sufficient to specify that the DSI shall use the same MCS as the MCCH, which has already been agreed to be signalled in SIB13. Alternatively, signalling the MCS in the MCCH would give the flexibility to support MCH individual DSI, however, we don't see a need for this. 
3 Conclusion
We have highlighted the need for supporting different MCS for the DSI and the MTCH on an MCH. To solve the issue we make the following proposals:

Proposals:
1) Support a DSI-specific MCS, i.e. that DSI can use a different MCS than the MCH to which the DSI is mapped.

2) The MCS for the DSI is the same for all MCHs

3) The DSI MCS shall be the same as the MCS for MCCH as signalled in SIB13
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5 Annex

Here we list simulation assumptions for Figure 1. The assumptions follow largely those from [5], case 1.

	parameter/model
	value/description

	inter-site distance
	500m

	number of 3 sector sites
	7 (wrap around)

	modulation
	64QAM

	number of TTIs
	100

	bandwidth
	5MHz

	transmit power
	20W

	receiver
	2 antennas; IRC

	speed
	3km/h

	channel model
	SCM urban macro 

	angular spread
	15(
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