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1   Introduction
In to the RAN4 #77 meeting, there are some agreements reached about 4Rx downlink control channel [1], i.e.
•
Agree on control channel  CRs, leave requirement as TBD

•
PCFICH/PDCCH CCE


-
Option 1: Keep 8 CCE


-
Option 2: Changed to 4 CCE

-
Encourage more input from companies with concerns eg on low SNR. Encourage results from both options and decide in RAN4#78.  

•
ePDCCH CCE

-
Option 1: Keep 16 CCE
-
Option 2: Changed to 8 CCE

-
Encourage more input from companies with concerns eg on low SNR. Encourage results from both options and decide in RAN4#78.
In this contribution, we will provide more evaluations for 4RX CCH requirements.
2   Discussion

Since if less CCE is used, the SNR may still not too low and be accepted.
2.1   PCFICH/PDCCH

The simulation results for PCFICH/PDCCH are provided in Figure 1~3 based on [2]. Based on the simulation results, the test point for Test 1 with impairment is around -6dB, which is still above the RLF threshold. Although in the real network such low operating SNR seldom happens, the test is still valid from the test point of view, which can serve as a kind of corner case.
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Figure 1: Simulation results of Test 1
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Figure 2: Simulation results of Test 2
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Figure 3: Simulation results of Test 3
Table 1: Test case and simulation assumption

	Test number 
	Based on 
	Alignment results
	Impairment results

	1 
	8.4.1.1 for FDD
	-7.4dB
	-5.8dB

	2 
	8.4.1.2.1 for FDD
	-5.3dB
	-3.7dB

	3 
	8.4.1.2.2 for FDD 
	-2.0dB
	-0.4dB


According to the simulation results, these SNR are not so low for 4RX and then 4RX should be able to use 8CCE in this condition. So we propose that
Proposal 1: Keep 8 CCE for the PDCCH/PCFICH tests.
2.2   ePDCCH
The simulation results for EPDCCH are provided in Figure 4~7 based on [3]. Based on the simulation results, the test point for Test 2 with impairment is around -6dB, which is still above the RLF threshold. Although in the real network such low operating SNR seldom happens, the test is still valid from the test point of view, which can serve as a kind of corner case.
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Figure 4: Simulation results of Test 1
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Figure 5: Simulation results of Test 2
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Figure 6: Simulation results of Test 3
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Figure 7: Simulation results of Test 4
Table 2: Test case and simulation assumption
	Test number 
	Based on 
	Alignment results
	Impairment results

	1 
	8.8.1.1 for FDD 
	-3.4
	-1.8

	2 
	8.8.1.1 for FDD 
	-8.2
	-6.2

	3 
	8.8.2.1 for FDD 
	2.8
	4.3

	4
	8.8.2.1 for FDD 
	-4.0
	-2.4


According to the simulation results, these SNR are not so low for 4RX and then 4RX should be able to use 16 CCE in this condition. So we propose that

Proposal 2: Keep 16 CCE for the ePDCCH tests.
3   Conclusion
In this contribution, we give the further evaluation on 4RX downlink control channel requirements and have the following proposals:
Proposal 1: Keep 8 CCE for the PDCCH/PCFICH tests.
Proposal 2: Keep 16 CCE for the ePDCCH tests.
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