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1 Introduction

In the RAN4 #76 meeting, there approved two WF [1] and [2], in which it was agreed to introduce test requirements for PDCCH/PHICH and ePDCCH respectively, detailed test setups were also provided for the purpose of simulation alignments.

In this contribution, we will provide evaluation results for these test cases, and provide our preference on test setup.
2 Evaluation

2.1 PCFICH/PDCCH
Based on agreements in WF [1], Three PDCCH test cases were provided for simulation alignments, listed in Table 1:

Table 1 Test requirements of PCFICH/PDCCH with 4RX antenna
	Channel
	Related 2RX tests in TS36.101
	bandwidth
	aggregation
	Reference channel
	propagation condition
	antenna and correlation

	PCFICH/PDCCH
	section 8.4.1.1
	10MHz
	8 CCE
	R.15 FDD
	ETU70
	1 x 4 Low

	PCFICH/PDCCH
	section 8.4.1.2.1
	10MHz
	4 CCE
	R.16 FDD
	EVA70
	2 x 4 Low

	PCFICH/PDCCH
	section 8.4.1.2.2
	5 MHz
	2 CCE
	R.17 FDD
	EPA5
	4 x 4 new Medium


Regarding the concerns about the new medium correlation, we provide evaluation results for both two options in WF [1]:

· Option 1 : Beta=0.6, XPOL
· Option 2 : ULA, beta =0.3874
The simulation results are provided in Figure 1, in which the demodulation results with 2RX are also illustrated for compare:
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Figure 1 throughput performance of PCFICH/PDCCH 
Based on the evaluation results, with respect to different new medium modeling, we slightly prefer option 2, which is ULA and beta =0.3874, the reason is that due to the limited size and implementation of user equipment, it’s hard to design a well isolated X-polar antenna which keep low correlation between two polarized antennas. So, from this point of view, a ULA antenna configuration would be more realistic for UE implementation. 

Proposal 1: Use ULA with beta =0.3874 as new medium correlation for PDCCH demodulation requirements.

Regarding the test cases, due to the limited deployment scenarios of TM1, it's not necessary to have 1x4 test based on section 8.4.1.1, so we propose that:

Proposal 2: Down-select 4RX PDCCH text cases as:
· PCFICH/PDCCH, section 8.4.1.2.1, 10MHz, 4 CCE, R.16 FDD, EVA70, 2 x 4 Low
· PCFICH/PDCCH, section 8.4.1.2.2
5 MHz
, 2 CCE, R.17 FDD, EPA5, 4 x 4 Medium

2.2 ePDCCH
Based on the agreements in WF [2], link level evaluation would be provided for following test cases:

Table 1 Test requirements of ePDCCH with 4RX antenna
	Channel
	Related 2RX tests in TS36.101
	bandwidth
	aggregation
	Reference channel
	propagation condition
	antenna and correlation

	ePDCCH
	section 8.8.1.1
	10MHz
	4 CCE
	R.55 FDD
	EVA5
	2 x 4 Low

	ePDCCH
	section 8.8.1.1
	10MHz
	16 CCE
	R.56 FDD
	EVA70
	2 x 4 Low

	ePDCCH
	section 8.8.2.1
	10MHz
	2 CCE
	R.57 FDD
	EVA5
	2 x 4 Low

	ePDCCH
	section 8.8.2.1
	10MHz
	8 CCE
	R.58 FDD
	EVA5
	4 x 4 Low


Regarding the test cases, we don't think it’s necessary to have two cases for both distribution and localized transmission, only one for each of them is sufficient, so, we would like to only cover two cases. The simulation results are provided in Figure 2:
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Figure 2 throughput performance of ePDCCH 
Based on results, we propose that:
Proposal 3: Down-select 4RX ePDCCH text cases as:
· ePDCCH (distributed), section 8.8.1.1, 10 MHZ, 16 ECCE, 
R.56 FDD, EVA70, 2 x 2 Low

· ePDCCH (localized), section 8.8.2.1, 10 MHZ, 8 ECCE, R.58 FDD, EVA5, 2 x 2 Low
2.3 PHICH
Regarding the PHICH test requirements, WF [2] didn't provide any suggestions on the candidate test setup, based on our previous proposals in [3], two test cases were suggested, which are:
Table 3 Test requirements of PHICH with 4RX antenna
	Channel
	Test number
	bandwidth
	Reference channel
	propagation condition
	antenna and correlation

	PHICH
	section 8.5.1.2.1
	10 MHz
	R.19
	EVA70
	2 x 2 Low

	PHICH
	section 8.5.1.2.2
	5 MHz
	R.20
	EPA5
	4 x 2 Medium


And also, evaluation results are given in Figure 3:
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Figure 3 throughput performance of PHICH 
 Proposal 4: Down-select 4RX PHICH text cases as:
· PHICH, section 8.5.1.2.1, 10 MHZ, R.19, EVA70, 2 x 2 Low
· PHICH, section 8.5.1.2.2, 5 MHZ, R.20, EPA5, 4 x 2 Medium
3 Conclusion
In this contribution, we discuss and evaluate the test cases for control channel demodulation requirements, and our proposals are provided based on evaluation and analysis.
Proposal 1: Use ULA with beta =0.3874 as new medium correlation for PDCCH demodulation requirements.

Proposal 2: Down-select 4RX PDCCH text cases as:
· PCFICH/PDCCH, section 8.4.1.2.1, 10MHz, 4 CCE, R.16 FDD, EVA70, 2 x 4 Low
· PCFICH/PDCCH, section 8.4.1.2.2
5 MHz
, 2 CCE, R.17 FDD, EPA5, 4 x 4 Medium

Proposal 3: Down-select 4RX ePDCCH text cases as:
· ePDCCH (distributed), section 8.8.1.1, 10 MHZ, 16 ECCE, 
R.56 FDD, EVA70, 2 x 2 Low

· ePDCCH (localized), section 8.8.2.1, 10 MHZ, 8 ECCE, R.58 FDD, EVA5, 2 x 2 Low
Proposal 4: Down-select 4RX PHICH text cases as:
· ePDCCH (distributed), section 8.8.1.1, 10 MHZ, 16 ECCE, 
R.56 FDD, EVA70, 2 x 2 Low

· ePDCCH (localized), section 8.8.2.1, 10 MHZ, 8 ECCE, R.58 FDD, EVA5, 2 x 2 Low
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