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1. Introduction
In RAN4 #69, overall test framework was agreed for TM10 localized ePDCCH test and corresponding CR [1] was agreed. However, there are still a few details to be determined to finalize the test case definition. Remaining issues are

· Aggregation level (AL) for common localized ePDCCH test and UE-capability specific localized ePDCCH test

· CSI-RS and ZP-CSI RS configuration
· BLER metric for TM10 localized ePDCCH test with DPS
· TP scheduling for TM10 localized ePDCCH test with DPS

 In this contribution, we provide our view on remaining issues and simulation results based on agreed test setup. 
2. Remaining issues

2.1. Aggregation level for localized ePDCCH test
In [2], applicability rule for localized ePDCCH test was agreed with two alternatives for aggregation level. First option is to use AL=2 for common TM9 localized ePDCCH test and AL=8 for UE-capability specific localized ePDCCH test. Alternative option is to use AL=8 for common TM9 localized ePDCCH test and AL=2 for UE-capability specific localized ePDCCH test. As we elaborated in [3], we would like to propose to select AL=8 for common test and AL=2 for UE-capability specific test. AL=2 for TM10 localized ePDCCH test would provide larger performance separation between UE with proper quasi-collocation (QCL) operation than AL=8. Figure 1 shows TM10 localized ePDCCH BLER curves for behavior A and behavior B UE. Simulation set up is listed in table 2. In the legend, FOC denotes frequency offset compensation and TOC denotes timing offset compensation. Table 1 summarizes CINR to achieve 1% BLER. We can see that, for partial UE implementation with only timing offset compensation, there is 0.9 dB performance degradation for AL=8 but 2.0dB performance degradation for AL=2. Thus, AL=2 will allow us to discriminate partial UE implementation better than AL=8. 
Proposal 1. Use AL=8 for common localized ePDCCH test and AL=2 for UE-capability specific localized ePDCCH test. 

2.2. CSI-RS and ZP-CSI-RS configuration
In CR [1], CSI-RS and ZP-CSI-RS configurations are provided for test 1 and test 2. Test 1 is for 7-0 UE and thus only cell 2 has CSI-RS and ZP-CSI-RS configuration. One CSI-RS and one ZP-CSI-RS are configured for cell 1 and we don’t see any issue. On the other hand, test 2 is for 7-1 UE and thus both cell 1 and cell 2 are supposed to transmit CSI-RS. However, in CR [1], cell 1 and cell 2 are configured with same CSI-RS and ZP-CSI-RS resources, which could be problematic since UE is supposed to perform QCL operation using CSI-RS. We propose to change the CSI-RS configuration as in table 1 wherein CSI-RS resource configurations are 5 and 0 for cell 1 and cell 2. ZP-CSI-RS is configured in each cell to protect CSI-RS from other cell. 
Proposal 2. Use CSI-RS and ZP-CSI-RS configuration in table 2. 
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Figure 1. BLER performance for TM10 localized ePDCCH test

Table 1. CINR to achieve 1% BLER
	
	FOC enable

TOC enable
	FOC enable

TOC disable
	FOC disable

TOC enable
	FOC disable

TOC disable

	AL=8
	1.3 dB
	6.8 dB
	2.2 dB
	infinity

	AL=2
	11.6
	infinity
	13.6
	infinity


Table 2. Test parameters for TM10 localized ePDCCH test

	Parameter
	Unit
	Test 1
	Test 2

	
	
	Cell 1
	Cell 2
	Cell 1
	Cell 2
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	dB
	TBD
	Reference value in Table 8.8.3.1-2
	TBD
	Reference value in Table 8.8.3.1-2

	Bandwidth
	MHz
	10
	10
	10
	10

	Number of configured EPDCCH Sets
	
	2 (Note 1)
	2 (Note1)

	EPDCCH-PRB-Set ID (setConfigId)
	
	0
	1
	0
	1

	Transmission type of EPDCCH-PRB-set
	
	Localized
	Localized
	Localized
	Localized

	Number of PRB pair per EPDCCH-PRB-set 
	PRB
	8
	8
	8
	8

	EPDCCH beamforming model
	
	Annex B.4.5
	Annex B.4.5
	Annex B.4.5
	Annex B.4.5

	PDSCH transmission mode
	
	10
	10
	10
	10

	PDSCH transmission scheduling
	
	Blanked in all the subframes
	Transmit in all the subframes
	TBD
	TBD

	Cell Specific Reference Signal
	
	Antenna ports 0, 1
	Antenna ports 0, 1
	Antenna ports 0, 1
	Antenna ports 0, 1

	CSI reference signal 
	
	Antenna ports 15,16
	Antenna ports 15,16
	Antenna ports 15,16
	Antenna ports 15,16

	NZP-CSI-RS (NZPId=1)
	Resource configuration
	
	N/A
	[0]
	N/A
	[0]

	
	SF configuration ICSI-RS
	
	N/A
	[2]
	N/A
	[2]

	NZP-CSI-RS (NZPId=2)
	Resource configuration
	
	N/A
	N/A
	[5]
	N/A

	
	SF configuration ICSI-RS
	
	N/A
	N/A
	[2]
	N/A

	ZP-CSI-RS

(ZPId=1)
	Resource configuration bitmap 
	
	N/A
	[0000010000000000]
	N/A
	[0000010000000000]

	
	SF configuration ICSI-RS
	
	N/A
	[2]
	N/A
	[2]

	ZP-CSI-RS

(ZPId=2)
	Resource configuration bitmap 
	
	N/A
	N/A
	[1000000000000000]
	N/A

	
	SF configuration ICSI-RS
	
	N/A
	N/A
	[2]
	N/A

	EPDCCH starting position
	
	pdsch-Start-r11=2 (Note 2)
	pdsch-Start-r11=2 (Note 2)
	pdsch-Start-r11=2 (Note 2)
	pdsch-Start-r11=2 (Note 2)

	Subframe configuration
	
	Non-MBSFN
	Non-MBSFN
	Non-MBSFN
	Non-MBSFN

	Time offset between cells
	(s
	N/A
	2
	N/A
	2

	Frequency shift between cells
	Hz
	N/A
	200
	N/A
	200

	Cell ID
	
	0
	126
	0
	126

	Note 1: 
Resource blocks nPRB =0, 7, 14, 21, 28, 35, 42, 49 are allocated for both the first set and the second set.
Note 2:
The starting OFDM symbol for EPDCCH is determined from the higher layer signalling pdsch-Start-r11 in PDSCH-RE-MappingQCL-Config-r11 indicated by re-MappingQCL-ConfigId-r11 in each ePDCCH set. And CFI is set to 1.


2.3. BLER metric and TP scheduling for DPS test
There was a debate regarding whether performance requirements with DPS should be specified in terms of separate BLER for each TP. Main concern was that, if requirement was defined with averaged BLER, UE with good performance for one TP but bad performance for other TP might fulfill the requirement. In our view, this concern can be relieved based on following observation. 
· With proper QCL operation and same propagation channel for two TPs, BLER curves falls on top of each other for ePDCCH transmission from different TPs. Thus, CINR requirements with averaged BLER metric and separate BLER metric would be same. 
· Considering that demodulation performance of UE without proper QCL operation is penalized for ePDCCH transmitted from non-serving cell, we can schedule more ePDCCH from non-serving cell than serving cell. For DPS test in CoMP, 30% scheduling from serving cell and 70% scheduling from non-serving cell was used. 
· For TP scheduling, per-SF random TP selection can be used. 
We propose following for TM10 localized test with DPS. 

Proposal 3. Use averaged BLER metric for DPS test to simplify test set up. 
Proposal 4. Employ random TP scheduling for DPS test with more ePDCCH scheduling from non-serving TP. 
3. Conclusion 
In this contribution, we provided our view on remaining issues in TM10 ePDCCH demodulation test and simulation results based on agreed test setup. We proposed following to finalize the test case design. 
Proposal 1. Use AL=8 for common localized ePDCCH test and AL=2 for UE-capability specific localized ePDCCH test. 

Proposal 2. Use CSI-RS and ZP-CSI-RS configuration in table 1. 

Proposal 3. Use averaged BLER metric for DPS test to simplify test set up. 

Proposal 4. Employ random TP scheduling for DPS test with more ePDCCH scheduling from non-serving TP. 
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