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1 Introduction
In meeting RAN4#76 in Beijing [1] the simulation assumptions were agreed for new requirements for the ePDCCH channel for 4Rx. From the simulation results in meeting RAN4#76bis in Sophia Antipolis it was noticed that the test based on 8.8.1.1 test 2 and 8.8.1.2 test 2 may need a lower aggregation level than ECCE 16. Therefor the simulations for other aggregation levels are given in this contribution.
2 Test Setup

The test parameters for testing with 2Rx are defined in section 8.8 of 36.101.
The test parameters for ePDCCH simulations for 4Rx are based on TS 36.101, section 8.8.1.1 
Table 8.8.1.1-1: Test Parameters for Distributed EPDCCH
	Parameter
	Unit
	Value

	Number of PDCCH symbols
	symbols
	2 (Note 1)

	PHICH duration
	
	Normal

	Unused RE-s and PRB-s
	
	OCNG

	Cell ID
	
	0

	Downlink power allocation
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at antenna port
	dBm/15kHz
	-98

	Cyclic prefix
	
	Normal

	Subframe Configuration
	
	Non-MBSFN

	Precoder Update Granularity
	PRB
	1

	
	ms
	1

	Beamforming Pre-Coder
	
	Annex B. 4.4

	Cell Specific Reference Signal
	
	Port 0 and 1

	Number of EPDCCH Sets Configured
	
	2 (Note 2)

	Number of PRB per EPDCCH Set
	
	4 (1st Set)

 8 (2nd Set)

	EPDCCH Subframe Monitoring
	
	NA

	PDSCH TM
	
	TM3

	DCI Format
	
	2A

	Note 1:
The starting symbol for EPDCCH is derived from the PCFICH. RRC signalling epdcch-StartSymbol-r11 is not configured.

Note 2:
The two sets are distributed EPDCCH sets and non-overlapping with PRB = {3, 17, 31, 45} for the first set and PRB = {0, 7, 14, 21, 28, 35, 42, 49} for the second set. EPDCCH is scheduled in the first set for Test 1 and second set for Test 2, respectively. Both sets are always configured. 


3 Simulation results
In this contribution the BLER performance of ePDCCH with 4Rx antenna ports is shown based on the current testcases in 36.101, section 8.8.1.1 test 2, are presented. 
3.1 FDD
In this section simulations of the ePDCCH channels are presented with 2 and 4 antennas respectively. The testcases as in section 8.8.1.1 are used.
[image: image4.png]BLER ePDCCH

10°

8.8.1.1 test 2, FDD, distributed
T

—=&—aggr Ivl=16, 2RX

—+—aggr Ivl=4, 4RX

103

-8 6 -4 2
SNR [dB]





Figure 1: Performance of ePDCCH, distributed transmission as specified in chapter 8.8.1 for EVA70 with aggregation level 4, 8 and 16 ECCE.
The performance is summarized in the table below
Table 1: SNR required for ePDCCH performance reaching 1% Pm-dsg at 5Hz 
	
	ePDCCH

	
	Distributed Transmission in TM3
(ch 8.8.1.1 test 2 in 36.101)

	
	ECCE 4
	ECCE 8
	ECCE 16

	
	2Rx 
	4Rx 
	2Rx 
	4Rx
	2Rx 
	4Rx

	SNR [dB]
	0.8
	-1.6
	-1.2
	-3.8
	-3.0
	-6.1


3.2 TDD
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Figure 2: Performance of ePDCCH, distributed transmission as specified in chapter 8.8.1.2 for EVA70 with aggregation level 4, 8 and 16 ECCE.

The performance is summarized in the table below

Table 1: SNR required for ePDCCH performance reaching 1% Pm-dsg at 5Hz 
	
	ePDCCH

	
	Distributed Transmission in TM3
(ch 8.8.1.2 test 2 in 36.101)

	
	ECCE 4
	ECCE 8
	ECCE 16

	
	2Rx 
	4Rx 
	2Rx 
	4Rx
	2Rx 
	4Rx

	SNR [dB]
	1.2
	-1.6
	-1.1
	-4.0
	-3.2
	-6.3


4 Conclusions

Simulation results are provided for the ePDCCH tests with 4Rx based on requirements in section 8.8.1 for 2Rx. The summary of the simulation results is collected in [1]. 
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