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1   Background
In RAN4#85, performance requirements for Cat1bis UE with 1Rx CRS-IM were discussed and agreements were reached in [1]:

· Test cases for 1RX CRS-IM Cat1bis performance requirements
· PDSCH test cases
· Test #1: 
· TM4, 4 CRS APs, 24 PRBs, MIMO Rank 1
· FRC: 64QAM (MCS20)
· Interference loading: 20%
· Beamforming model: Follow PMI
· Test #2:
· TM9, 2 CRS APs, 24 PRBs, MIMO Rank 1
· FRC: 
· Option 1: 64QAM (MCS20)
· Option 2: QPSK (MCS9)
· Interference loading: 10%
· Beamforming model: Random PMI
· PDCCH test cases
· Test #1: PDCCH, 2 CRS APs, CFI = 1
· Select between AL2 and AL4 after simulation alignment
· Test #2: PDCCH AL4, 4 CRS APs, CFI = 2
In this contribution, we present further analyses.
2   Discussion
For Cat1bis UE, in order to test the demodulation performance, two test cases are considered:
· Test #1: 
· TM4, 4 CRS APs, 24 PRBs, MIMO Rank 1
· FRC: 64QAM (MCS20)
· Interference loading: 20%

· Test #2:
· TM9, 2 CRS APs, 24 PRBs, MIMO Rank 1
· FRC: 
· Option 1: 64QAM (MCS20)
· Option 2: QPSK (MCS9)
· Interference loading: 10%

For test#1, 24PRB is used considering the UE capability for Cat1bis. 4 CRS ports are considered since it is a typical implementation scenario especially for TM4. Since only one Rx supported, MIMO rank is always 1. Corresponding simulation results are given in Figure 1.
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Figure 1: simulation results for PDSCH test#1

For test#2, there are two options for FRC, i.e. 64QAM and QPSK. Simulation results are given in Figure 2. Since the INR value for cell 2 is about 11.75dB, so we prefer to choose the test with higher SNR test point. According to the results, the test point for 64AQM is about 20dB, while about 11dB for QPSK. Considering the real implementation scenario, it is more reasonable to choose 64QAM.
Proposal 1: Choose 64QAM for TM9 test.
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Figure 2: simulation results for PDSCH test#2
For PDCCH tests, also two test cases were defined:
· Test #1: PDCCH, 2 CRS APs, CFI = 1
· Select between AL2 and AL4 after simulation alignment

· Test #2: PDCCH AL4, 4 CRS APs, CFI = 2
For test #1, the aggregation level are still underdiscussion between AL2 and AL4. The detailed simulation results are given in Figure 3. We can see the SNR level for AL2 is about 18dB and for AL4 is about 14dB. Recoding these two options, we prefer to choose AL4 since it is typical in current LTE networks.
Proposal 2: Choose AL4 for PDCCH test#1.
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Figure 3: simulation results for PDCCH test#1

For test 2, it was agreed to use 4 CRS antenna ports with AL2 and CFI=2, detailed simulation results are given in Figure 4.
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Figure 4: simulation results for PDCCH test#2
3   Conclusion
In this contribution, we give analyses for performance requirements for Cat1bis UE with 1Rx CRS-IM and propose that
Proposal 1: Choose 64QAM for TM9 test.
Proposal 2: Choose AL4 for PDCCH test#1.
4   Reference

[1] R4-1714265, “WF on 1Rx CRS-IM performance”, Intel Corporation, Qualcomm, 3GPP TSG-RAN WG4 Meeting #85
[2] R4-1714266, “Simulation assumptions for 1Rx CRS-IM performance requirements”, Intel Corporation, 3GPP TSG-RAN WG4 Meeting #85
