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1. Introduction

In the last meeting, we provided initial simulation results for “PMCH enhancement by superposition transmission” [1]. However, not all MCS combinations were evaluated in [1], specifically only one representative MCS from each modulation order was selected for initial evaluation. In this document, we provide simulation for all MCS combination for base and enhancement layers.
2. SINR calculations

The SINR of the base and enhancement layers are summarized from [1,5] as follows. 

Let b and e be the power splitting factors among base and enhancement layers The base-layer output SINR of the MMSE receiver fMMSE can be expressed as





Assume the contribution of xe is perfectly cancelled from , the enhancement-layer output SINR is



3. Systems Level Simulation Results

Following the convention in [1], two outage definitions:

· User outage refers to the proportion of UEs whose BLER for the data layer is no higher than 1%.
· Packet outage () refers to the expected percentage of packets that are dropped or undecodable by the receiver.

In the following, the total weighted spectral efficiency is defined as follows:



where  base and  enhance are the packet outage; Cbase and Cenhance are the spectral efficiency (total bits decoded per UE per Hz), of the base and enhancement layers respectively. 

Baseline Rel-12 MBMS UE throughput (single layer transmission)

Figure 1 (from Table 1 in [1]) and shows the user spectral efficiency and weighted spectral efficiencies assuming a single layer transmission using a MMSE receiver, without advanced interference cancellation to handle the interference from neighboring MBSFN.


[bookmark: _Ref430941522]Figure 1 Simulation results for single layer MBMS transmission using MMSE receiver

The grey box indicates MCS settings where the 5% user outage requirement cannot be met.

As observed, the best weighted spectral efficiency for traditional single layer MBSFN transmission is 
· 0.838 bps/Hz, if the 5% user outage requirement is satisfied, and 
· 2.504 bps/Hz, if there is no outage restrictions.

MBMS UE Throughput with PMCH+PMCH superposition coding

Figure 2 show the total weighted spectral efficiency for some each MCS combination for base and enhancement layers at the optimum power distribution factor,

[image: ]
[bookmark: _Ref427245783]Figure 2 Optimum Weighted Throughput

The best weighted spectral efficiency for PMCH+PMCH superposition transmission is 
· 4.59 bps/Hz, if the 5% user outage requirement is satisfied, and 
· 4.94 bps/Hz, if there is no outage restrictions.

The weighted spectral efficiency for the enhancement layers (with base layer at 5% outage) at 30%, 50% and 70% outages are:

· 30% outage: 3.68 bps/Hz
· 50% outage: 4.4 bps/Hz
· 70% outage: 4.59 bps/Hz

4. Conclusion

In conclusion, we observe that PMCH can benefit from superposition coding with respect to system level spectral efficiency.

Observation:  System level simulations show that superposition coding can provide significant spectral efficiency gain in MBSFN deployment
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