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1. Introduction
In RAN4 #84bis, RAN4 continued discussion on the CRS-IM performance requirements for single Rx UE and agreed on the WF in [1].  As captured in the WF, target device is Cat.1bis UE and Cat.M2 UE, which was both defined in Rel-14 as low cost UEs targeting wearable device with single Rx chain.
· Specify 1RX CRS-IM requirements for the following UE types:
· Cat1bis (UE Cat 1 with 1 RX)
· CatM2
· Additionally, investigate 1RX CRS-IM feasibility for CatM1 UEs
For Cat.1bis UE, following was agreed for further evaluation for potential performance requirements. 

· 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 provide further simulation results for CRS-IM performance of Cat.1bis UE and provide our view on the feasibility and target scenario for CRS-IM performance requirements.  
2. Discussion
2.1. PDSCH simulation results
For Cat.1bis UE, TM4 test with 4 CRS antenna ports and TM9 test with 2 CRS antenna ports were selected for further evaluation. Simulation was run in EVA5 low correlation channel with 20% RU in neighbor cells like Rel-13 CRS-IM tests. Figure 1 and 2 show PDSCH simulation results for 4 Tx and 2 Tx scenario. It was assumed that both serving and interfering cells have same number of Tx antennas. We can observe that CRS-IM receiver can provide around 1.5~2dB gain for all evaluated scenarios, which aligns with what we observed in Rel-14 CRS-IM WI 2 or 4 Rx antenna. For test case selection, we think that MCS 12 for 4 Tx TM4 test and MCS 9 for 2 Tx TM9 test are reasonable considering that dominant interference cell has INR=10.46dB. 
Proposal 1. Select MCS 12 for 4 Tx TM4 and MCS 9 for 2 Tx TM9 test for PDSCH demodulation test for Cat.1bis UE. 
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Figure 1. PDSCH demodulation performance for TM4 4 Tx case
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Figure 2. PDSCH demodulation performance for TM9 2 Tx case
2.2. PDCCH simulation results

For Cat.1bis UE, following tests were selected for PDCCH demodulation test for further evaluation. 
· Test #1: PDCCH AL2, 2 CRS APs, CFI = 1
· Test #2: PDCCH AL4, 4 CRS APs, CFI = 2

Simulation was run in EPA5 low correlation channel like Rel-13 CRS-IM tests. Figure 3 and 4 show PDCCH simulation results for 2 Tx and 4 Tx scenario. It was assumed that both serving and interfering cells have same number of Tx antennas. For 2 Tx antenna case, we evaluated both AL=2 and AL=4 since AL=2 leads to too high CINR test point. We can observe that CRS-IM receiver can provide around 3~4dB gain for all evaluated scenarios. For test case selection, we think that AL=4 is reasonable for both 2 Tx and 4 Tx case considering that dominant interference cell has INR=13.91dB. 

Proposal 2. Select AL=4 and CFI=1 for 2 Tx case and AL=4 and CFI=2 for 4 Tx case for PDCCH demodulation test for Cat.1bis UE. 
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Figure 3. PDCCH demodulation performance for 2 Tx case
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Figure 4. PDCCH demodulation performance for 4 Tx case
3. Conclusion

In this contribution, we provided further simulation results for CRS-IM performance of Cat.1bis UE. Based on our simulation results, we proposed following as test case selection. 
Proposal 1. Select MCS 12 for 4 Tx TM4 and MCS 9 for 2 Tx TM9 test for PDSCH demodulation test for Cat.1bis UE. 

Proposal 2. Select AL=4 and CFI=1 for 2 Tx case and AL=4 and CFI=2 for 4 Tx case for PDCCH demodulation test for Cat.1bis UE. 
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