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1 Introduction
In last RAN4 meeting, RAN4 agreed some test cases to define control channel performance requirements for enhanced CRS-IM (eCRS-IM) receiver [1]. In this contribution, we provide alignment simulation results for control channel demodulation based on agreed simulation assumption [2].
2 Simulation results
2.1 Simulation results to define performance requirements 

Evaluation scenarios were agreed for control channels performances for eCRS-IM. For Test 1 PDCCH, interference power is [I1/NOC, I2/NOC] =[13.91, 3.34]dB, and CFI = 2 with AL 2. 
Table 2‑1 Scenarios for performance requirements definition
	Test
	Physical channel
	CRS pattern
	Number of UE RX chains
	Number of CRS APs
	Test purpose

	
	
	
	
	Serv. cell
	Interf. cell
	

	1
	PDCCH
	Non Colliding
	2
	4
	4
	4 CRS APs IM investigation

	2
	PHICH
	Non-Colliding
	2
	4
	4
	4 CRS APs IM investigation


PDCCH/PCFICH
Figure 2‑1 shows simulation results for PDCCH Test 1 performance.
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Figure 2‑1 PDCCH performance for 4X2 antenna configuration
PHICH

Figure 2‑2 shows simulation results for PHICH Test 2 performance.
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Figure 2‑2 PHICH performance for 4X2 and 2X4 antenna configurations
2.2 Control channel performance under 4X4 antenna configuration

For PDCCH/PCFICH/PHICH under 4X4 antenna configuration, RAN4 agreed additional investigation to verify feasibility in terms of performance and complexity. Further evaluation scenarios are in Table 2‑2.
Table 2‑2 Scenarios for feasibility analysis
	Test
	Physical channel
	CRS pattern
	Number of UE RX chains
	Number of CRS APs
	Test purpose

	
	
	
	
	Serv. cell
	Interf. cell
	

	3
	PDCCH
	Non Colliding
	4
	4
	4
	4 CRS APs IM + 4 RX CRS IM investigation

	4
	PHICH
	Non-Colliding
	4
	4
	4
	4 CRS APs IM + 4 RX CRS IM investigation


Figure 2‑3 and Figure 2‑4 show PDCCH/PCFICH and PHIC performance under 4X4 antenna configuration, respectively. The performance for all control channels by eCRS-IM is improved in comparison with MRC receiver. Other observations are as follows:

· Observation 1: PDCCH performance difference between MMSE-IRC and eCRS-IM is small using AL = 1. 
· Observation 2: Target SINR level for PDCCH performance using eCRS-IM under AL = 2 is around -8.5dB.
· Observation 3: Target SINR level for PHICH performance using eCRS-IM is around -7dB, and the performance gap between MMSE-IRC and eCRS-IM is less 1dB.
Based on observations, we propose

· Proposal: do not introduce control channel performance requirements for 4X4 antenna configuration.
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Figure 2‑3 PDCCH/PCFICH performance for 4X4
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Figure 2‑4 PHICH performance for 4X4
3 Conclusion 
In this contribution, we provide alignment simulation results for control channels of enhanced CRS-IM based on agreed scenarios and simulation assumptions, and also provide simulation results for 4X4 antenna configuration to verify feasibility. Base on simulation results, we observe
· Observation 1: PDCCH performance difference between MMSE-IRC and eCRS-IM is small using AL = 1. 
· Observation 2: Target SINR level for PDCCH performance using eCRS-IM under AL = 2 is around -8.5dB.

· Observation 3: Target SINR level for PHICH performance using eCRS-IM is around -7dB, and the performance gap between MMSE-IRC and eCRS-IM is less 1dB.

Based on observations, we propose

· Proposal: do not introduce control channel performance requirements for 4X4 antenna configuration.
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