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1. Introduction

Since PDSCH data resource elements experience no interference from the aggressor cell in MBSFN ABS, it was agreed in the last RAN4 meeting that it is not necessary to have a test for PDSCH demodulation with MBSFN ABS ([1]). However, since the first symbol CRS of each MBSFN ABS still suffer interference, the channel estimation quality is still affected by the interference and there could be some performance difference between using and not using CRS-IC. In this paper, we give our simulation analysis on the PDSCH demodulation performance in MBSFN ABS with and without CRS-IC.
2. PDSCH demodulation performance with MBSFN ABS
Since PDSCH data resource elements experience no interference in MBSFN ABS, CRS-IC is not needed for FeICIC PDSCH demodulation. However, if CRS-IC is not used, the first CRS symbol will suffer interference because the serving cell has colliding CRS with the first strongest interference. In this case the channel estimation performance is affected. Channel quality can in turn affect the FeICIC PDSCH demodulation performance. If the the performance gain by using  CRS-IC in MBSFN ABS is not significant, it is not necessary to introduce additional test cases with MBSFN ABS configuration. On the other hand, if the gain is noticeable, some performance test for MBSFN ASB should be introduced.

Figure 1 is the demodulation performance comparison between CRS-IC and no CRS-IC, with MBSFN ABS. The following simulation assumptions are used: TM2 Tx diversity, QPSK 1/2 coding rate, D1/Noc=12dB, D2/Noc=10dB, frequency offset is 300Hz, and time offset is 2.5us with offset tracking and compensation. From the simulation results it is seen that the performance of CRS-IC is about 0.5dB better than no CRS-IC case. As discussed above, since CRS-IC provides better channel estimation, the final FeICIC PDSCH demodulation performance with CRS-IC is better than no CRS-IC.
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Figure1. PDSCH performance, TM2, QPAK 1/2, MBSFN ABS, CRS-IC vs. no CRS-IC

Figure 2 is the performance comparison between CRS-IC and no CRS-IC using QPSK 1/2 coding rate and TM3 spacial multiplexing. It is seen that for low serving cell SNR the demodulation performance with CRS-IC is slight better than that without CRS-IC, but for higher serving cell SNR the performance difference disappears.
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Figure 2. PDSCH performance, TM3, QPAK 1/2, MBSFN ABS, CRS-IC vs. no CRS-IC
Figure 3 is the performance comparison between CRS-IC and no CRS-IC, using 64QAM 4/5 coding rate and TM2 Tx diversity. From the figure it is seen that their performance is almost the same.
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Figure 3. PDSCH performance, TM2, 64QAM 4/5, MBSFN ABS, CRS-IC vs. no CRS-IC

Figure 4 is the performance comparison between CRS-IC and no CRS-IC, using 64QAM 4/5 coding rate and TM3 spacial multiplexing. It is seen that the performance has no difference.
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Figure 4. PDSCH performance, TM3, 64QAM 4/5, MBSFN ABS, CRS-IC vs. no CRS-IC

From the simulation results using different scenarios, we have observed that CRS-IC gains are very limited. To reduce the RAN4 test cases, we propose not to introduce a PDSCH performance test with MBSFN ABS.
Another potential issue for MBSFN ABS is that UE may not respond to MBSFN configuration correctly, and apply CRS-IC like in non-MBSFN ABS.  Figure 5 is the performance of incorrect CRS-IC in MBSFN ABS, it is seen the performance has significant loss.
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Figure 5. PDSCH performance, TM3, 64QAM 4/5, MBSFN ABS, incorrect CRS-IC vs. no CRS-IC
For CRS-IC, the power level of the recovered interference signal to be cancelled is also important. Usually, we use the same power level to the all CRS symbols of the subframe, for MBSFN ABS, the first CRS symbol has much stronger power than other later CRS symbols (actually no CSR signal, thus zero power except the first symbol). Incorrect CRS-IC does not consider this difference, thus the performance loss we observed in Figure 5. We believe that it’s a simple operation for UE to turn off CRS-IC in MBSFN ABS and there is no need to introduce a test to just test this simple operation. Thus we have the following proposal. 
Proposal 1: For FeICIC PDSCH demodulation tests, only non-MBSFN ABS configuration should be considered.
3. Conclusion
In this contribution we provide our analysis and simulation results on the FeICIC PDSCH demodulation in MBSFM ABS. Based on our results, the performance difference between CRS-IC and no CRS-IC is quite small. Therefore we propose not to consider MBSFN ABS for FeICIC PDSCH demodulation tests.

Proposal 1: For FeICIC PDSCH demodulation tests, only non-MBSFN ABS configuration should be considered.
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