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1 Introduction
In RAN4#73 companies still held different opinions on how to verification of EPDCCH RE mapping with 2 ZP-CSI-RS configuration,  as summarized in previous WF [1]:
· How to verify the EPDCCH RE mapping with the additional ZP-CSI-RS configuration are FFS with following options:

· Option 1: in EPDCCH demodulation requirements

· Legacy test in section 8.8 of TS36.101 shall be applied for non-feature group#7-3 capable UE

· Introduce new alternative test case(s) for feature group#7-3 capable UE
· As a start point, the parameters of legacy EPDCCH test are reused except with additional ZP-CSI-RS configuration
· Option 2: in CQI requirements which is introduced for feature group#7-3

· For EPDCCH capable UE the DCI would be transmitted by EPDCCH in the test.  

Our preference still is the option 1, which is with explicit EPDCCH requirement. This contribution is submitted based on our input in RAN4#73[2] with only modification to involve in both distributed and localized ePDCCH tests in the discussion of EPDCCH test setup.  
2 Discussion
2.1 Comparison of alternatives for EPDCCH verification 
The test applicability implied by the alternatives for verification of new RE mapping of EPDCCH agreed in WF is further clarified in following table.
	Option number
	Test structure
	Test applicability

	Option 1: in EPDCCH demodulation requirements
	TDD test in clause 8.8.1.2/8.8.2.2
	Only for UE without feature #7-3 capability 

	
	New test case(s) in clause 8.8.1.2/[8.8.2.2]
	Only for UE with feature #7-3 capability 

	Option 2: in CQI requirements which is introduced for feature group#7-3
	Test 1A


	For EPDCCH capable UE DCI would be transmitted by EPDCCH which could be indicated in the note after test parameters.

For non-EPDCCH capable UE DCI would still be transmitted by PDCCH as legacy tests.

	
	Test 1B
	


As described in the above table, the introduction of EPDCCH RE mapping requirement would not impact the total amount of performance test cases for a given UE with certain capabilities. Hence both approaches are equal from the perspective of test burden. The simulation assumptions for option 2 would not discriminate between EPDCCH capable and non-EPDCCH capable UE. Consequently, EPDCCH RE mapping verification by CQI requirement would avoid additional simulation work, which also is an advantage compared with the explicit demodulation requirement alternative. However, considering that the new test for EPDCCH performance is suggested to reuse the legacy test parameters with additional ZP-CSI-RS configuration, the legacy simulation system could be reused with limited modification. It is not expected to have much simulation and alignment work for the new EPDCCH demodulation test case(s). So our preference is to test new EPDCCH rate matching in the context of EPDCCH demodulation requirement, which verifies the UE behaviour with direct and simple requirement.
2.2 Proposed demodulation test setup 
It is proposed to at least introduce a TM1-9 EPDCCH RE mapping test with 2 ZP-CSI-RS configurations. The test set up is proposed in the following tables which are based on the TM3 and TM9 tests in the current specification:
    Table 1: Test Parameters for distributed EPDCCH with TM3 for RE mapping
	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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	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

	CSI-RS signal 
	
	Port 15 and 16

	Zero-power CSI-RS configuration 1

ICSI-RS / ZeroPowerCSI-RS bitmap
	
	[0 / 0010010000000000]

	Zero-power CSI-RS configuration 2

ICSI-RS / ZeroPowerCSI-RS bitmap
	
	[4 / 0010000010000000]

	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

	TDD UL/DL Configuration
	
	1

	TDD Special Subframe
	
	1 (Note 3)

	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.

Note 3:
 Demodulation performance is averaged over normal and special subframe.


Table 2: Minimum performance for distributed EPDCCH with TM3 for RE mapping
	Test number
	Bandwidth 
	Aggregation level
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Antenna configuration and correlation Matrix 
	Reference value

	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1 
	10 MHz
	4 ECCE
	R.55 TDD
	OP.7 TDD
	EVA5
	2 x 2 Low
	1
	TBD

	2
	10 MHZ
	16 ECCE 
	R.56 TDD
	OP.7 TDD
	EVA70
	2 x 2 Low
	1
	TBD


Table 3: Test Parameters for Localized EPDCCH with TM9 for RE mapping

	Parameter
	Unit
	Value

	Number of PDCCH symbols
	symbols
	1 (Note 1)

	EPDCCH starting symbol
	symbols
	2 (Note 1)

	PHICH duration
	
	Normal

	Unused RE-s and PRB-s
	
	OCNG

	Cell ID
	
	0

	Downlink power allocation
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	dBm/15kHz
	-98

	Cyclic prefix
	
	Normal

	Subframe Configuration
	
	Non-MBSFN

	Precoder Update Granularity
	PRB
	1

	
	ms
	1

	Beamforming Pre-Coder
	
	Annex B.4.5

	Cell Specific Reference Signal
	
	Port 0 and 1

	CSI-RS Reference Signal
	
	Port 15 and 16

	CSI-RS reference signal resource configuration
	
	0

	CSI reference signal subframe configuration ICSI-RS
	
	0

	Zero-power CSI-RS configuration 1

ICSI-RS / ZeroPowerCSI-RS bitmap
	
	[0 / 0000010000000000]

	Zero-power CSI-RS configuration 2

ICSI-RS / ZeroPowerCSI-RS bitmap
	
	[4 / 0010000010000000]

	Number of EPDCCH Sets
	
	2 (Note 2)

	EPDCCH Subframe Monitoring pattern

subframePatternConfig-r11 
	
	1100011000  1100010000  1100011000  1100001000   1100011000  1000011000  1100011000 (Note 3)

	PDSCH TM
	
	TM9

	TDD UL/DL Configuration
	
	1

	TDD Special Subframe
	
	1 (Note 4)

	Note 1:
The starting symbol for EPDCCH is signalled with epdcch-StartSymbol-r11. However, CFI is set to 1.

Note 2:
The first set is distributed transmission with PRB = {0, 49} and the second set is localized transmission with PRB = {0, 7, 14, 21, 28, 35, 42, 49}. ePDCCH is scheduled in the second set for all tests. 

Note 3:
EPDCCH is scheduled in every SF. UE is required to monitor ePDCCH for UE-specific search space only in SFs configured by subframePatternConfig-r11. Legacy PDCCH is not scheduled.

Note 4:
Demodulation performance is averaged over normal and special subframe.


Table 4: Minimum performance Localized EPDCCH with TM9 for RE mapping

	Test number
	Bandwidth 
	Aggregation level
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Antenna configuration and correlation Matrix 
	Reference value

	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1 
	10 MHz
	2 ECCE
	R.57 TDD
	OP.7 TDD
	EVA5
	2 x 2 Low
	1
	TBD

	2
	10 MHZ
	8 ECCE 
	R.58 TDD
	OP.7 TDD
	EVA5
	2 x 2 Low
	1
	TBD


As there is concern to have test case for too many optional capabilities in previous discussion, we are open to discuss whether similar test should be considered for TM10. 
3 Conclusion
In this contribution we further discuss the alternatives for verification of EPDCCH RE mapping with 2 ZP-CSI-RS configurations. Based on the discussion we have the following proposal:
Introduce new EPDCCH test for feature#7-3 capable UE based on the legacy EPDCCH demodulation test.
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