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1. Introduction
In RAN4#67 meeting, the WF on ePDCCH demodulation tests was agreed in [1]. A large number of test parameters for ePDCCH demodulation tests were agreed. Some of the parameters, however, still remain undefined. In this contribution, the remaining test parameters for ePDCCH demodulation tests are discussed. 
2. ePDCCH demodulation tests
Accoding to [1], the following work plans for ePDCCH demodulation tests are agreed.

These tests shall be supported:

Test 1: Distributed Test with Random beam forming;

Test 2: Localized Test and non-QCL;

Test 3: Localized Test with QCL Type B configuration and TM10

Note:

· For Test 2 and Test 3 above, either random or PMI-based will be selected in RAN4#68 meeting.

· PDSCH tests for EPDCCH will be decided in RAN4#68 meeting.

· Applicability of eICIC/FeICIC scenario to distributed test will be decided in RAN4#68 meeting.
In this section, we provide our views for the above first and third topics written in italics and propose some test parameters associated with them.

Either random or PMI-based for test 2 and test 3
First of all, CSI feedback based on CSI-RS would be one of the key features for both TM9 and TM10. Therefore, it would be natural that the performances of ePDCCH based on CSI feedback are ensured if the tests are intended for both TM9 and TM10. It seems that there would be some candidate methods for verifying the performances based on CSI feedback, which are the CSI reporting tests already defined in 36.101 Section. 9. In there tests, the function of the CSI reporting is verified by the reported CQI values and/or throughput by PDSCH. As a result, it can be seen they are not the tests for directly verifing the performance of ePDCCH but may be the tests for indirectly confirm it.

Obsevation 1: there are no tests for directly verifying the performance of ePDCCH based on CSI feecback so far.
From the above considerations, it seems there might be a risk that the performance of ePDCCH based on CSI feedback can not guaranteed if we do not direlcty test it. For example, the exsisting tests cannot detect the UE which do not correctly report CSI based on not CRS but CSI-RS when ePDCCH is configured. On the other hand, there would be another risk that the introduction of new tests may be redundant. Therefore, it is desirable to include the PMI based precoding and closed-loop based scheduling in ePDCCH demodulation test, but rather to introduce a new CSI reporing tests by ePDCCH.


Obsevation 2: it is desirable to include the PMI based precoding and closed-loop based scheduling in ePDCCH demodulation test in order to verify the performance of ePDCCH based on CSI feedback.
In addition, it is a basic principle of localized transmission mode to handle how to schedule PRB and decide precoding matrix for ePDCCH based on CSI feedback. Therefore, these aspects should be taken into account in both test 2 and test 3. However, in the last meeting, there were many opinions to prefer the random scheduling and precoding since ePDCCH tests based on CSI feedback are complicated. With consideration that ePDCCH WI is for Rel. 11, there is little time left to finalize it. In order to make the discussion progress, our alternative is the following.

Observation 3: In at least either of test 2 or test 3, we should include the PMI based precoding and closed-loop based scheduling.

Based on observation 3, we need discuss whether test 2 or test 3 should be introduced for the PMI based precoding and closed-loop based scheduling. When it comes to considering the PMI based precoding and closed-loop based scheduling are included, 4x2 would be a more reasonable assumption as an antenna configuration. The reasons are the followings.

· The precoding gain for 2x2 would be so small that it would make difficult detect the wrong UE. 
· The number of antenna ports for CRS shall be different from that for CSI-RS in order to verify that UE correctly report CSI feedback based on not CRS but CSI-RS.
Note that 4x2 seems more popular in the future however 2x2 seems more typical at present. Moreover TM10 associated with test 3 is introduced in Rel. 11 and TM9 associated with test 2 is introduced in Rel. 10. Therefore, it is natural to apply 4x2 to test 3 in point of time. Based on the above discussion and observation 3, finaly we popose the following proposal 1 and the associated parameters in table 1

Proposal 1: we should include the PMI based precoding and closed-loop based scheduling in test 3.

Table 1: parameters associated with proposal 1.
	Parameters
	Localized test 

	
	Test 2
	Test 3

	ePDCCH Scheduling
	Random
	Closed loop based

	ePDCCH Precoding
	Random
	PMI based

	Antenna configuratio
	2x2
	4x2

	CRS configuration
	2 ports
	2 ports

	CSI-RS configuration
	2 ports
	4 ports


Applicability of eICIC/FeICIC scenario to distributed test
First, operators can configure ePDCCH and/or eICIC/FeICIC in same networks. With consideration of the above, the possible scenarios are identified and summarized in Table 2. Since all of the scenarios are possible to be deployed, it's desirable that the demodulation performance for them should be guaranteed. Note that this does not imply that all the test cases for them have to be introduced. In this sense, we share our views on whether the test for each scenario should be introduced or not.
Table 2:  the possible scenarios for ePDCCH and eICIC/FeICIC
	
	Distributed test
Test 1
	Localized test

	
	
	Test 2
	Test 3

	With eICIC/FeICIC
	YES
	YES
	NO *Note

	Without eICIC/FeICIC
	YES
	YES
	YES


Note: CoMP scenario with eICIC/FeICIC is not realistic

First, the verifications of the performance of ePDCCH without eICIC/FeICIC scenarios are indispensable. This is because operators do not always adopt the ePDCCH with eICIC/FeICIC scenarios. Therefore, the test cases without eICIC/FeICIC should be essential. 

Proposal 2: we should introduce the test cases without eICIC/FeICIC.

Second, it seems there might be a possibility that the performance of ePDCCH with eICIC/FeICIC scenarios would be verified by some combination of the above tests and/or other tests for FeICIC. The reasons are descrived as below. The first reason is that one of the important aspects to be verified for the performance of ePDCCH with FeICIC scenarios is whether CRS-IC correctly works not only for PDSCH but also for ePDCCH in ABS condition with FeICIC or not. It was, however, concluded in the last RAN4 meeting that whether CRS-IC works for any channels or not can be confirmed by the test of CRS-IC for PDSCH. The second reason is that it seems that the tests in non-ABS condition with FeICIC and ABS/non-ABS conditions with eICIC just confirm the performance of ePDCCH under interference from aggressor cells. Therefore, if the above our understanding is the common view in RAN4, we do not have strong opinions on the test scenarios for ePDCCH with eICICI/FeICIC as far as the test scenarios without eICIC/FeICIC are introduced. Note that we are still fine to additionally the test cases with eICIC/FeICIC. 
Obsevation 4: the performance of ePDCCH with eICIC/FeICIC scenarios would be verified by some combination of the above tests and/or other tests for FeICIC.
Obsevation 5: the test cases without eICIC/FeICIC should be prioritized as compared to those with eICIC/FeICIC.
Finallty, our proposal test cases are summarized in Table 3.

Table 3: the proposed test cases
	
	Distributed test
Test 1
	Localized test

	
	
	Test 2
	Test 3

	With eICIC/FeICIC
	neutral
	neutral
	NO

	Without eICIC/FeICIC
	YES
	YES
	YES


ECCE Aggregation level
In RAN4 #67 meeting, 16 ECCE was agreed as the aggregation level for one PRB pair in distributed test. There is, however, still aggregation level for the other PRB pair in distributed test as a remaining issue where the candidates are 4 and 8 ECCE. In order to generate better test coverage in terms of SNR, we propose the followings.

Proposal 3: 
· For distributed test

· 4 and 16 ECCE
· For localized test

· 2 for the localized set
· 8 for the distributed set
3. Conclusions
In this contribution, the remaining test parameters for ePDCCH demodulation tests were discussed. Our proposals and observations are summarized as below;

Either random or PMI-based for test 2 and test 3
Obsevation 1: there are no tests for directly verifying the performance of ePDCCH based on CSI feecback so far.
Obsevation 2: it is desirable to include the PMI based precoding and closed-loop based scheduling in ePDCCH demodulation test in order to verify the performance of ePDCCH based on CSI feedback.

Observation 3: In at least either of test 2 or test 3, we should include the PMI based precoding and closed-loop based scheduling.

Proposal 1: we should include the PMI based precoding and closed-loop based scheduling in test 3.

Applicability of eICIC/FeICIC scenario to distributed test
Proposal 2: we should introduce the test cases without eICIC/FeICIC.

Obsevation 4: the performance of ePDCCH with eICIC/FeICIC scenarios would be verified by some combination of the above tests and/or other tests for FeICIC.
Obsevation 5: the test cases without eICIC/FeICIC should be prioritized as compared to those with eICIC/FeICIC.

ECCE Aggregation level 

Proposal 3: 
· For distributed test

· 4 and 16 ECCE
· For localized test

· 2 for the localized set
· 8 for the distributed set
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