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1. Introduction
In RAN4 #82bis, there was further discussion on enhanced CRS-IM receiver and WF in [1] was agreed. For control channel demodulation test, following agreements were reached. 

· Test 3 (4 RX antennas + 4 CRS APs)
· Provide additional analysis in RAN4 #83 for Medium correlation channel model 
· Decide on performance requirements introduction in RAN4 #83
· Option 1: Do not define requirements 
· Option 2: Define demodulation requirements for Medium antenna correlation model based on Type A CCIM receiver 
· Option 3: Define demodulation requirements for Medium antenna correlation model based on LMMSE-IRC receiver 
· Option 4: Define demodulation requirements for Low antenna correlation model based on LMMSE-IRC receiver (without CRS-IM)
In this contribution, we provide simulation results for test 1 and further analysis for test 3. 
2. Discussion
2.1. Simulation results for test 1
Simulation was run for test 1 according to simulation assumption in [2]. Figure 1 shows simulation results for both FDD and TDD. At 1% BLER, CRS-IM + MMSE-IRC receiver can provide 2.2dB gain for FDD 3.1dB gain for TDD over MMSE-IRC receiver. Table 1 summarizes our proposal for CINR requirement with impairment margin to achieve 1% BLER. 
Table 1. CINR requirement with impairment margin for 1% BLER

	
	FDD
	TDD

	CINR (dB)
	14.0
	13.8
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Figure 1. PDCCH demodulation performance for test 1
2.2. Simulation results for test 3
Test 3 is for 4 Rx antenna UE with 4 CRS ports. We ran simulation according to simulation assumption [2]. Figure 2 and 3 show simulation results for test 3 in medium and low correlation channel. In low correlation channel, 4 Rx UE can provide good enough performance even without CRS-IM. In medium correlation channel, we can observe that PDCCH demodulation performance is much worse than low correlation channel. Medium correlation channel defined in 36.101 has real coefficient and thus kind of models one spatial direction. If we apply medium correlation to both serving and interfering cell, signals will be received in the same direction. In that case, MMSE-IRC operation to suppress the neighbor cell interference will also suppress serving cell signal. This issue was also identified in Rel-11 WI for MMSE-IRC receiver and RAN4 decided not to specify MMSE-IRC receiver test in medium correlation channel. 
Observation 1. In medium correlation channel, specification of demodulation performance for MMSE-IRC receiver is challenging since both serving and interfering signal is received from the same spatial direction. 
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Figure 2. PDCCH demodulation performance for test 3 in medium correlation channel
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Figure 3. PDCCH demodulation performance for test 3 in low correlation channel

3. Conclusions

In this contribution, we provided simulation results for test 1 and further analysis for test 3. Our observation is
Observation 1. In medium correlation channel, specification of demodulation performance for MMSE-IRC receiver is challenging since both serving and interfering signal is received from the same spatial direction. 
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