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[bookmark: _Ref298777854]Introduction
In RAN4#72bis meeting, about how to verify the ePDCCH RE mapping with additional ZP-CSI-RS configuration, two options were narrowed down for the discussion. The two options are:
· 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.  In RAN4#73 meeting, these options were extensively discussed, but no consensus was achieved. In this contribution, we further to show our view on these two options. 
Consideration on the ePDCCH test setup
For these two options, some companies proposed to use option 2. If option 2 is used, two potential ways may be used for the ePDCCH test, one way is to test ePDCCH in the test 2A (ePDCCH + Test 2A), in which Non-TM10 periodic CQI reporting requirement for the feature group #7-1 & 7-3 is defined. The other way is to test ePDCCH in the test 1A (ePDCCH + Test 1A), in which Non-TM10 aperiodic CQI reporting requirement is defined for feature group #7-3 only.  For different combination ways, it may potential have the following problems:
· Problems for “ePDCCH + Test 2A”
The first problem for “ePDCCH + Test 2A” is how to handle the different applicability for the feature group. For ePDCCH test, the group agreed to introduce new test case(s) for feature group #7-3 capable UE. However, for test 2A, the group agreed to introduce test cases for feature group #7-1 & 7-3 capable UE. To solve this problem, one way is to change the agreements into: For ePDCCH test, new test case(s) are introduced for feature group #7-1 and feature group #7-3.  For this change, it means three optional features will be combined together. Another possible way is increase the CSI test case number. For feature group #7-3 capable UE, a new periodic CSI test is introduced. It will lead to test case number increase. 
Secondly, since ePDCCH is multiplexed with PDSCH in frequency domain. The number of PRBs included in the CSI reference resource is different from the actual PRBs allocated to PDSCH. A mapping table should be defined between CQI index which is measured in CSI reference resource and the size of transport block used in the scheduled resource. The mapping table is not well defined in the current specification. More efforts are needed for the mapping table definition. 
· Problems for “ePDCCH + test 1A”
In case test 1A is combined with ePDCCH test, PUSCH 3-1 is used for the feedback mode. For PUSCH 3-1, the main test metrics are:
· The ratio of the throughput obtained when transmitting on a randomly selected sub-band among the sub-bands with the highest differential CQI offset level the corresponding TBS and that obtained when transmitting the TBS indicated by the reported wideband CQI median on a randomly selected sub-band in set S shall be ≥ ;
· When transmitting on a randomly selected sub-band among the sub-bands with the highest differential CQI offset level the corresponding TBS, the average BLER for the indicated transport formats shall be greater or equal to 0.05.
If ePDCCH is combined with test 1A, the PRBs allocated for ePDCCH may lie in the sub-bands with the highest differential CQI offset level, as shown in Figure 1. In this case, these subframes cannot be used for throughput calculation. How to define the test metric is really challenge. For slow fading test, in case this case happened, it will continue for very long cycles which may lead the test untestable in some test setup. 
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[bookmark: _Ref410660635]Figure 1: ePDCCH allocation lies in the best subbands
One possible solution is to use static channel for PUSCH 3-1 test. If static channel is used, the value of PUSCH 3-1 test is skeptical. 
In addition to the above problems, if option 2 is adopted, we need to define two sets of CQI tests. In one set of CQI test, the DCI is transmitted by PDCCH, and in the other set of CQI test, the DCI is transmitted by ePDCCH. It seems one set of CQI test is just a replicate of another set of CQI test. However, it is not true.  The transmission of ePDCCH will change the bits carried in each subframe. This change will impact on the CQI calculation and further impact on the test metric definition. Further, ePDCCH transmission will change the OCNG pattern. In one word, although similar parameters are configured for these two sets of CQI test, the test should be redesigned. It may make the test  more complex.
[bookmark: _GoBack]However, if option 1 is adopted, only additional ZP-CSI-RS configuration is added. All the legacy setup can be reused. Hence, option 1 is preferred to us. 
Proposal 1: For ePDCCH test, option 1 is used. 
Test setup for ePDCCH
For option 1, the localized transmission with TM10 Type B quasi co-location type (section 8.8.3.2 of 36.101) can be reused with minor modification. The detail parameters are shown in Table 1. The text with yellow background is the modification part compared with Rel-11 ePDCCH performance test. The main modification is to add two ZP-CSI-RS configurations.
[bookmark: _Ref399791385]Table 1: Test Parameters for Localized Transmission TM10 Type B quasi co-location type
	Parameter
	Unit
	Test 2

	
	
	TP 1
	TP 2

	PHICH duration
	
	Normal

	Downlink power allocation
	

	dB
	0

	
	

	dB
	0

	
	

	dB
	-3

	
	

	dB
	0
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	dB
	Reference value in Table 8.8.3.2-2
	Reference value in Table 8.8.3.2-2

	
at antenna port
	dBm/15kHz
	-98

	Bandwidth
	MHz
	10
	10

	Number of configured EPDCCH Sets
	
	2 (Note1)

	EPDCCH-PRB-Set ID (setConfigId)
	
	0
	1

	Transmission type of EPDCCH-PRB-set
	
	Localized
	Localized

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

	EPDCCH beamforming model
	
	Annex B.4.5
	Annex B.4.5

	PDSCH transmission mode
	
	TM10
	TM10

	PDSCH transmission scheduling
	
	Probability of occurrence of PDSCH transmission is 30% (Note 3)
	Probability of occurrence of PDSCH transmission is 70% (Note 3)

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

	Non-zero power CSI reference signal (NZPId=1)
	CSI reference signal configuration
	
	N/A
	0

	
	CSI reference signal subframe configuration ICSI-RS
	
	N/A
	0

	Non-zero power CSI reference signal (NZPId=2)
	CSI reference signal configuration
	
	10
	N/A

	
	CSI reference signal subframe configuration ICSI-RS
	
	0
	N/A

	Zero power CSI reference signal
(ZPId=1)
	CSI-RS Configuration list (ZeroPowerCSI-RS bitmap)
	Bitmap
	N/A
	1000010000000000

	
	CSI-RS subframe configuration ICSI-RS
	
	N/A
	0

	Zero power CSI reference signal
(ZPId=2)
	CSI-RS Configuration list (ZeroPowerCSI-RS bitmap)
	Bitmap
	N/A
	1000010000000000

	
	CSI-RS Configuration list (ZeroPowerCSI-RS bitmap)
	
	N/A
	3

	Zero power CSI reference signal
(ZPId=3)
	CSI-RS Configuration list (ZeroPowerCSI-RS bitmap)
	Bitmap
	1000010000000000
	N/A

	
	CSI-RS subframe configuration ICSI-RS
	
	0
	N/A

	Zero power CSI reference signal
(ZPId=4)
	CSI-RS Configuration list (ZeroPowerCSI-RS bitmap)
	
	0100001000000000
	N/A

	
	CSI-RS subframe configuration ICSI-RS
	
	3
	N/A

	PQI set 0
(Note 4)
	Non-Zero power CSI RS Identity (NZPId)
	
	N/A
	1

	
	Zero power CSI RS Identity (ZPId)
	
	N/A
	1 & 2

	PQI set 1
(Note 4)
	Non-Zero power CSI RS Identity (NZPId)
	
	2
	N/A

	
	Zero power CSI RS Identity (ZPId)
	
	3&4
	N/A

	Number of PDCCH symbols
	Symbols
	1 (Note 2)

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

	Subframe configuration
	
	Non-MBSFN
	Non-MBSFN

	Time offset between TPs
	s
	N/A
	2

	Frequency shift between TPs
	Hz
	N/A
	200

	Cell ID
	
	0
	126

	TDD UL/DL configuration
	
	2

	TDD special subframe
	
	1

	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. And CFI is set to 1.
Note 3:	The TP from which PDSCH is transmitted shall be randomly determined independently for each subframe. Probabilities of occurrence of PDSCH transmission from TP 1 and TP 2 are specified.
Note 4:	For PQI set 0, PDSCH and EPDCCH are transmitted from TP 2.  For PQI set 1, PDSCH and EPDCCH are transmitted from TP1. EPDCCH and PDSCH are transmitted from same TP.



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

	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1
	2 ECCE
	R.59 FDD
	OP.7 FDD
	EVA5
	2 x 2 Low
	1
	TBD



Conclusion
In this contribution, we discuss the ePDCCH test based on option 1 and option 2. Based on the discussion, we prefer to use option 1 for ePDCCH test. 
Proposal 1: For ePDCCH test, option 1 is used. 
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