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1. Introduction

In RAN4#74bis meeting, discussion on DL 4Rx antenna ports was started as Rel-13 work item. The work plan related to RRM and UE demodulation and CSI requirements was approved. Control channel demodulation test will be introduced for DL 4Rx demodulation requirements. In this contribution, we provide some considerations and proposals on 4Rx PDCCH and PHICH demodulation requirements.
2. Discussion
According to the meeting minutes [1], the agreements on control channel are given as following:

· Extend existing 2RX test configuration for 4RX PDCCH/PCFICH requirement. Assumption is that PDSCH is always scheduled in the test and not OCNG.

· Companies are invited to bring results and analysis based on extension of the existing 2RX configuration to 4RX

Thus, we show the existing test cases for PCFICH/PDCCH and PHICH demodulation requirements in table 1 and table 2.
Table 1 Existing PCFICH/PDCCH demodulation requirements (FDD)
	Test Number
	Existing requirement section
	Bandwidth
	Aggregation level
	Reference Channel
	Propagation Condition
	Antenna configuration

	1
	8.4.1.1, Single-antenna port performance
	10 MHz
	8 CCE
	R.15 FDD
	ETU70
	1x2 Low

	2
	8.4.1.2.1, 2Tx Antenna Port performance
	10 MHz
	4 CCE
	R.16 FDD
	EVA70
	2 x 2 Low

	3
	8.4.1.2.2, 4Tx Antenna Port performance
	5 MHz
	2 CCE
	R.17 FDD
	EPA5
	4 x 2 Medium

	4
	8.4.1.2.3, 2Tx Antenna Port performance on eICIC
	10 MHz
	8 CCE
	R.15-1 FDD
	EVA5
	2 x 2 Low

	5
	8.4.1.2.4, 2Tx Antenna Port performance on FeICIC
	10 MHz
	8 CCE
	R.15-2 FDD
	EVA5
	2 x 2 Low


Table 2 Existing PHICH demodulation requirements (FDD)
	Test Number
	Existing requirement section
	Bandwidth
	Reference Channel
	Propagation Condition
	Antenna configuration

	1
	8.5.1.1, Single-antenna port performance
	10 MHz
	R.18
	ETU70
	1 x 2 Low

	
	
	10 MHz
	R.24
	ETU70
	1 x 2 Low

	2
	8.5.1.2.1, 2Tx Antenna Port performance
	10 MHz
	R.19
	EVA70
	2 x 2 Low

	
	
	5MHz
	R.19-1
	EVA 70
	2x2 Low

	3
	8.5.1.2.2, 4Tx Antenna Port performance
	5 MHz
	R.20
	EPA5
	4 x 2 Medium

	4
	8.5.1.2.3, 2Tx Antenna Port performance on eICIC
	10 MHz
	R.19
	EPA5
	2x2 Low

	5
	8.5.1.2.4, 2Tx Antenna Port performance on FeICIC
	10 MHz
	R.19
	EVA5
	2x2 Low


From table1 and table 2, PDCCH and PHICH demodulation requirements mainly focus on 2Tx antenna ports. Since 2Tx transmit diversity can perform PDCCH decoding very well, 4Tx antenna configuration is not necessary for most scenarios. So 2Tx antenna configuration is applied more extensively. For 1Tx antenna configuration, due to less deployment scenarios, single antenna PDCCH performance could not be considered for 4Rx requirements. Therefore, we propose to use 2x4 antenna configuration for 4Rx PDCCH and PHICH demodulation requirements.
Proposal1: Use 2x4 antenna configuration for 4Rx PDCCH and PHICH demodulation requirements.
Compared to 2Rx antennas, 4Rx antennas significantly improve UE demodulation performance. From aspect of enhancing PDCCH transmission efficiency, in practical network, low CCE number should be usually applied when 4Rx antennas are enabled. Figure 1 and figure 2 show the simulation results for PDCCH demodulation with 4CCE and 8CCE, respectively. From these two figures, it can be observed that the gain of 4Rx over 2Rx under 4CCE allocation is larger. This just conforms to 4Rx demodulation test requirement. Thus, we propose to define PCFICH/PDCCH test cases based on existing requirement section 8.4.1.2.1(FDD) and 8.4.2.2.1 (TDD).
Proposal2: Define PCFICH/PDCCH test cases based on existing requirement section 8.4.1.2.1 (FDD) and 8.4.2.2.1 (TDD).
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Figure 1 PDCCH demodulation performance with 4CCE
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Figure 2 PDCCH demodulation performance with 8CCE
Figure 3 shows PHICH demodulation performance with 2x2 and 2x4 configurations. From figure 3, the performance gain of 4Rx over 2Rx approaches 4dB at 0.1% BLER. It is proposed to define PHICH test cases based on existing requirement section 8.5.1.2.1(FDD, 10MHz) and 8.5.2.2.1(TDD).
Proposal3: Define PHICH test cases based on existing requirement section 8.5.1.2.1(FDD, 10MHz) and 8.5.2.2.1(TDD).
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Figure 3 PHICH demodulation performance
3. Conclusion
In this contribution, we provide some simulation results and analysis for 4Rx PDCCH and PHICH requirements. And the proposals can be summarized as following: 
Proposal1: Use 2x4 antenna configuration for 4Rx PDCCH and PHICH demodulation requirements.
Proposal2: Define PCFICH/PDCCH test cases based on existing requirement section 8.4.1.2.1 (FDD) and 8.4.2.2.1 (TDD).
Proposal3: Define PHICH test cases based on existing requirement section 8.5.1.2.1(FDD, 10MHz) and 8.5.2.2.1(TDD).
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