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1. Introduction

Multiple MCS configuration for PMCH is discussed in this document. Several approaches and signaling methods are proposed. 
2. Discussion
According to [1], both streaming and downloading services are supported in MBMS. The QoS requirements of these two service classes are sure not the same. To meet different QoS requirements, it’s beneficial to apply service specific MCS.
There are two approaches to implement service specific MCS configuration. One is Multiple PMCHs approach, and anther is Multiple MCSs on one PMCH approach.
In multiple PMCHs approach, services mapped on one PMCH have same QoS requirements. MCS is configured on per PMCH basis. The main problem of this approach is radio resource inefficiency because the subframes of one PMCH are not sharable to another PMCH. According to previous discussion in RAN3, the more services are multiplexed; the higher is the gain of dynamic multiplexing. Figure 1 shows an example of multiplexing gain against parallel service number according to [2].
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Figure 1 dynamic multiplexing gain
In multiple MCSs on one PMCH approach, services with same QoS are transmitted adjacently. Adjacent services of different QoS can be multiplexed in one subframe, with highest MCS, to avoid unnecessary padding in MAC PDU, and meet the highest QoS requirements of the services.
In this approach, all services in one service area share resources, highest dynamic multiplex gain will be achieved. 
Proposal 1: PMCH with multiple MCS approach should be adopted to implement MTCH specific MCS.
Considering the signaling methods, there are following alternatives:

1. MCS is signaled for each subframe on MCCH. This means the MCS configuration is semi-static. Since position of each MTCH changes between scheduling periods, this method seems not suitable.
2. MCS is signaled for each MTCH or each subframe on scheduling information. The eNB can calculate MCS for each subframe according to MTCH position and QoS requirement. Or, eNB configures MCS for each MTCH and left UE to calculate the MCS according to scheduling information. Both solutions share a disadvantage that the scheduling information is a must for UE to get MCS information. 
3. MCS is signaled for each MTCH on MCCH. In service list, each service is configured with a MCS. MCCH seems to be the proper place to configure MCS because MCS is not likely to change in short term.
Proposal 2: MCS configuration is signaled for each MTCH on MCCH.
If MCS is configured on MCCH for each service, and UE gets scheduling information. UE can decide the MCS applied to one subframe according to scheduling information along with MCS configuration. 
If UE missed scheduling information in a MSAP occasion, it can’t determine MCS of MBSFN subframe directly. But still, it can decode MBSFN subframe with a little bit of processing overhead, with the help of the order of MCS applied. Figure 2 shows an example.
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Figure 2 Blind decode with MCS signalled
In this example, the subframes with same colour are configured with same MCS. MTCHs of same MCS are scheduling to be transmitted consecutively. The order of MCS applied is MCS 1, MCS 2 and MCS 3. Without the help of scheduling information, UE can try to decode subframe #1 with MCS 1 first, and certainly, UE can decode it correctly. Then, UE needs only attempt MCS 1 from subframe #1 to subframe #10. For subframe #11, UE needs to try twice with MCS 1 and MCS 2, and UE will find MCS 2 is the right MCS for it. From then on, UE try with MCS 2 first. From #12 to #20, UE needs only try once with MCS 2. Then for #21, UE try twice with MCS2 and MCS 3. From #22 to #32, UE needs only one attempt again.
Compared with single MCS configuration per PMCH, if UE missed scheduling information, the processing overhead with this method is only that UE need to try twice for some subframes. The number of those subframse depends on the number of MCSs applied for a PMCH.
Since the possibility of UE missing scheduling information is small, and processing overhead is minimal, this method won't bring significant cost to UE.
Proposal 3: MTCH with same MCS are scheduled to be transmitted adjacently. The eNB signals the order of MCSs applied on one PMCH explicitly or implicitly for UE blind decoding. 
3. Proposal and conclusion
Proposal 1: One PMCH with multiple MCS approach should be adopted to implement MTCH specific MCS.

Proposal 2: MCS configuration is signaled for each MTCH on MCCH.
Proposal 3: MTCH with same MCS are scheduled to be transmitted adjacently. The eNB signals the order of MCSs applied on one PMCH explicitly or implicitly for UE blind decoding. 
4. Reference
[1] 3GPP TS23.246 Multimedia Broadcast/Multicast Service (MBMS); Architecture and functional description
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