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1   Background
During RAN4#84bis meeting, there are some discussions 1Rx CRS-IM. The general impact of CRC-IM was identified. For performance requirements for Cat1bis UE with 1Rx CRS-IM, there are some agreements captured in [1] as:
· Test cases for 1RX CRS-IM Cat1bis performance requirements
· PDSCH 
· Test #1: 
· TM4, 4 CRS APs, 24 PRBs, MIMO Rank 1
· MCS: 
· Option 1: 64QAM (MCS20)
· Option 2: 16QAM (MCS12)
· Interference loading: FFS between [10, 20, 30]%
· Test #2:
· TM9, 2 CRS APs, 24 PRBs, MIMO Rank 1
· MCS: 
· Option 1: 64QAM (MCS20)
· Option 2: QPSK (MCS9)
· Interference loading: FFS between [10, 20, 30]%
· PDCCH 
· Test #1: PDCCH AL2, 2 CRS APs, CFI = 1
· Test #2: PDCCH AL4, 4 CRS APs, CFI = 2
In this contribution, we give our analyses and evaluations for these tests.
2   Discussion

For CRS-IM for Cat1bis UE, PDSCH and PDCCH are considered for performance requirement. For PDSCH there are some open issues, we present analyses and give our preferences below. For PDCCH, it was agreed to introduce two test cases, so we add our initial evaluation results.
In the following subsections, we discuss PDSCH and PDCCH respectively.
2.1   PDSCH
According to the agreements, two tests are considered for PDSCH performance requirements, i.e. one for TM4 and the other for TM9. For TM4 case, 4 CRS ports are considered. For TM9 case, 2 CRS ports are considered. Since there is only one Rx for Cat1bis UE, so for both of the test cases, the number of layer is one. In the following section, we give our initial evaluations for TM4.
Test#1: TM4

For MCS selection, there are two options, i.e. 64QAM and 16QAM:
· Option 1: 64QAM (MCS20)
· Option 2: 16QAM (MCS12)
In order to select one option, from testability point of view, we should avoid too low SIR which is not the typical scenario (UE may handover in the real implementation) and we should also avoid too low SINR value since Noc is fixed in the test. Considering the SNR value, it is better to keep the test point around 10 dB.
For interference loading, there are three options:
· Option 1: 10

· Option 2: 20

· Option 3: 30
For low interference loading, the low SIR value may be problematic. So we mainly consider 20% interference loading and 30% interference loading. The evaluation results are given in Figure 1.
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Figure 1: evaluation results for 16QAM with different interference loadings
So from the evaluation results we can see that it’s more proper to choose 16QAM with 20% interference loading, for which the test point and the gain is suitable. 
Proposal 1: Choose 16QAM with 20% interference loading for TM4 performance requirement.
2.2   PDCCH

For PDCCH tests, it was agreed to introduce two test cases, which provide good test coverage including CRS ports, aggregation level and CFI:
· Test #1: PDCCH AL2, 2 CRS APs, CFI = 1
· Test #2: PDCCH AL4, 4 CRS APs, CFI = 2
The evaluation results are given in Figure 2. We can see that the test point the gain is enough for these tests.
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Figure 2: evaluation results for PDCCH
2.3   UE Features/Capabilities
For the features and capabilities, there were some agreements in last meeting:
· FFS whether to define different UE features for 1RX CRS-IM for 2/4 CRS APs scenarios and for Data/Control channels 
· Further discuss the detailed UE features set and associated capabilities signalling.
Actually it’s separate topic for UE features and capabilities. For UE features, it is relevant to RAN4 tests which UE capabilities is relevant to UE signalling.
For UE features, although in previous release, we consider different UE features for 2/4 CRS antenna ports and for data/control channels, we still need more analyses whether it is really necessary for 1Rx UEs. 
Proposal 2: Further analyze complexity distinction of 2/4 CRS antenna ports and data/control channel for 1Rx CRS-IM UEs.
3   Conclusion
In this contribution, we analyze performance requirements for Cat1bis UE with 1Rx CRS-IM and propose that:
Proposal 1: Choose 16QAM with 20% interference loading for TM4 performance requirement.
Proposal 2: Further analyze complexity distinction of 2/4 CRS antenna ports and data/control channel for 1Rx CRS-IM UEs.
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