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Introduction
In the last RAN4#88bis meeting, the Way Forward for network based CRS interference mitigation demodulation requirement was agreed [1]. Two FRC options and two muting pattern options were agreed for simulations. In this paper, we present simulation results for these cases in FDD along with some discussion points. 
Simulation results
2.1 FDD
Figure 1 shows the muting pattern for option 1 with 11 subframes hit by interference from neighbor cell and 9 subframes without interference repeated every 2 radio frames. The shaded subframes represent subframes hit with interference. Since both FRC options do not have PDSCH allocation in subframe 5, UE is receiving 9 subframes with no interference and another 9 with interference (i.e., 50% duty cycle for interference). For option 2, neighbor cell does not transmit CRS except for middle 6 RBs in any subframe resulting in 0% effective duty cycle.


Figure 1 FDD CRS interference pattern for muting pattern option 1
Figures 2 shows FDD performance for FRC1 and FRC2 with interference level at 10 and 5 dB, respectively where option 1 (red) corresponds to 50% interference duty cycle and option 2 (green) corresponds to 0% duty cycle, and FRC1 and FRC2 use the same modulation order and coding rate as FDD R.11 and R.10, respectively, with only 41 RBs configured for PDSCH as agreed in [1]. 
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Figure 2 FDD simulation results for FRC1 and FRC2 with muting options 1 and 2

For FRC1, the SNR point corresponding to 70% of max throughput is achieved at 12.5 and 10.5 dB for muting pattern options 1 and 2, respectively. For FRC2, the SNR point corresponding to 70% of max throughput is achieved at 1.5 and 0.5 dB for muting pattern options 1 and 2, respectively. 

Observation 1. In FDD, for FRC1, the SNR point corresponding to 70% of max throughput is achieved at 12.5 and 10.5 dB for muting pattern options 1 and 2, respectively. For FRC2, the SNR point corresponding to 70% of max throughput is achieved at 1.5 and 0.5 dB for muting pattern options 1 and 2, respectively. These SNR values are without implementation margin.

2.2 Discussion
It is our view that option 1 for muting pattern represents a more realistic muting of CRS transmission since it protects SIB1 with full bandwidth CRS transmission as specified in Section 3.6.1.1 of TS36.133. Option 2 for muting pattern does not have significant difference from a single-cell test from demod perspective. 
Proposal 1. Adopt FRC1 with option 1 for muting pattern for NW-based CRS-IM demod tests.
It is noted that muting pattern option 1 which requires 11 valid DL subframes does not fit well with TDD UL/DL configuration 1 which is associated with FRC1 and FRC2. This option effectively turns all DL subframes of the 2 radio frame period into subframes hit by neighbour cell interference. It is proposed to change UL/DL configuration from 1 to either 4 or 5 for TDD tests.
Proposal 2. Modify TDD ULDL configuration from 1 to either 4 or 5 for TDD CRS-IM tests to fit muting pattern option 1.
Conclusions
Observation 1. In FDD, for FRC1, the SNR point corresponding to 70% of max throughput is achieved at 12.5 and 10.5 dB for muting pattern options 1 and 2, respectively. For FRC2, the SNR point corresponding to 70% of max throughput is achieved at 1.5 and 0.5 dB for muting pattern options 1 and 2, respectively. These SNR values are without implementation margin.

Proposal 1. Adopt FRC1 with option 1 for muting pattern for NW-based CRS-IM demod tests.
[bookmark: _GoBack]Proposal 2. Modify TDD ULDL configuration from 1 to either 4 or 5 for TDD CRS-IM tests to fit muting pattern option 1.
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