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1. Introduction
In RAN4 #68, RAN4 had further agreed some of the ePDCCH demodulation test cases and parameters as captured in ad-hoc meeting minute [1]. However, the remaining issues on ePDCCH test case are not determined, including the precoding for localized ePDCCH demodulation test, the design of localized ePDCCH test for TM10 QCL behavior B. In this contribution, we will provide further discussion on remaining issues of localized ePDCCH TM10 test cases design. 
2. Remaining issues for ePDCCH demodulation test
2.1. Precoding for localized ePDCCH transmission
For the precoding scheme for localized ePDCCH demodulation test, there are two options: PMI-based precoding and random precoding. The PMI-based precoding according to UE feedback would enhance the performance of localized ePDCCH transmission. However, the difficulty to align the performance from different companies is the main concern in the past several RAN4 meetings. On the other hand, to verify the performance of ePDCCH based on CSI feedback is another important issue. 
The issue have been discussed for long time. In order to make the discussion progress, we could comprise to apply random precoding and PMI-based precoding for localized ePDCCH demodulation test. For instance, for Non-TM10 (TM9) localized ePDCCH test, random precoding is applied, while for TM10 localized ePDCCH test, PMI based precoding is applied. 
Proposal 1: Apply random precoding and PMI-based precoding for localized TM10 and Non-TM10 ePDCCH demodulation test separately.
2.2. Localized ePDCCH TM10 test cases
There are two separate localized ePDCCH tests defined: one test based on TM9 (localized ePDCCH Non-TM10 test) and another test for TM10 QCL (localized ePDCCH TM10 QCL test). For the localized ePDCCH TM10 QCL test, the purpose is to check localized ePDCCH demodulation performance under QCL behaviour B assumption.
In TM10 QCL test, following ePDCCH behaviours are defined:

· ePDCCH Behaviour A:

· All ePDCCH DMRS ports may be assumed as quasi co-located w.r.t. {Delay spread, Doppler spread, Doppler shift, Average delay} with CRS for the serving cell.
· ePDCCH Behaviour B:

· ePDCCH DMRS ports shall not be assumed as quasi co-located with any RS port, with the following exceptions:

· All ePDCCH DMRS ports may be assumed as quasi co-located w.r.t. {Delay spread, Doppler spread, Doppler shift, Average delay} with a configurable CSI-RS resource.
For QCL behaviour B, in RAN4 68# meeting, the QCL parameters for ePDCCH had been decided, and the PQI state design had also been already concluded in CoMP WI, we suggest define the TM10 QCL localized ePDCCH test in ePDDCH work item to finalize the test case design.
In TM10, each ePDCCH set is associated by RRC signaling with one of the four PDSCH to RE mapping and quasi-co-location states configured together with DCI format 2D [2]. 
· This enables CoMP and DPS operation with ePDCCH
· Each ePDCCH set can then be associated with a certain transmission point and dynamic point selection is achieved by selecting from which set to transmit a DCI message

· Start symbol and number of CRS etc can thus be different for the two sets
In our understanding, the DPS feature is important for CoMP 7-1 UE, ePDCCH will be highly used in combine with CoMP DPS schemes hence we think it is important that UE is capable of receiving different ePDCCH sets from different TPs. 
In addition, as shown in [3], the QCL impact to UE demodulation is limited due to QPSK modulation and low coding rate. Therefore, it is better to test QCL behaviour (compensation of time/frequency offset) and rate matching together. One of the main test purposes for this test is to verify the UE could correctly handling the corresponding PQI signalling and correctly rate matching under QCL behaviour B configurations. 
For the PQI state design has been discussed extensively in CoMP Work item [4], therefore it could be reused here after some simplification. In the demodulation test case, the test setup includes two transmission points: TP1 and TP2. TP1 is configured as serving cell with cell ID A and CRS pattern 0 and NZP CSI resource 0. TP2 is configured as Cell ID B and CRS pattern 1 and NZP CSI resource 1. One ePDCCH set is associated with TP1 and the other is associated with TP2. The transmission from these two TPs is dynamically switched during the test. The localized ePDCCH set is used for demodulation testing reference.
In each sub-frame, The PDSCH to RE mapping and quasi-co-location states is dynamically changed during the test. Different PQI states are summarized as shown below in Table 1:

Table 1: Configurations of parameters of RE mapping of each PQI set

	PQI set index
	Parameters for PDSCH RE Mapping and Quasi-Co-Location in each PQI set

	
	CRS pattern
	NZP CSI-RS Index  (For quasi co-location)
	ZP CSI-RS configuration

	PQI set 0 
	CRS pattern 0 
	NZP CSI-RS Resource  Index 0 
	ZP CSI-RS config 0 

	PQI set 1 
	CRS pattern 0 
	NZP CSI-RS Resource Index 0 
	ZP CSI-RS config 1 

	PQI set 2 
	CRS pattern 0 
	NZP CSI-RS Resource Index 1 
	ZP CSI-RS config 0 

	PQI set 3 
	CRS pattern 0 
	NZP CSI-RS Resource Index 1
	ZP CSI-RS config 1


Furthermore, 2 NZP CSI resources, 2 ZP CSI-RS configurations, 2 CRS patterns are configured as showed in Figure 1. The detailed configurations for ePDCCH RE mapping are summarized below.

· 2 NZP CSI resources configured

· TP 1, NZP CSI resource 0: 2 ports, Resource config 0, subframe config 2 (5ms, SB2)
· TP 2, NZP CSI resource 1: 2 ports, Resource config 8, subframe config 2 (5ms, SB2)
· 2 ZP CSI_RS configurations

· TP 1, ZP CSI_RS config 0: bitmap 0X8000  4REs(5) subframe config  2 (5ms, SB2)

· TP 2, ZP CSI_RS config 1: bitmap 0X4000  4REs(2) subframe config  2 (5ms, SB2)

· 2 CRS Pattern

· TP 1, Pattern 0 (Cell ID A, such as 0): 2 ports
· TP 2, Pattern 0 (Cell ID B, such as 0): 2 ports
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Figure 1. An example for Resources Configuration in RRC
In each sub-frame, a PQI state is selected from 4 sets. For example, in a given sub-frame, PQI set 0 is selected and is indicated to UE by DCI 2D. As shown in Figure 2, ZP CSI-RS configuration 0, CRS pattern 0 is configured as RE mapping parameters for PQI set 0. Furthermore, ePDCCH is rate matched around both NZP CSI resource 0 and NZP CSI resource 1. 
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Figure 2. RE mapping for each PQI state in localized TM10 QCL ePDCCH test
Based on Figure 2, the rate matching for theses four PQI state are different. Therefore, it could be used to test the correctly rate matching behavior of UE under QCL test case.
In Table 2 we provide the detailed set of the proposed test parameters for localized TM10 QCL ePDCCH test case taking into account the existing RAN4 agreements.
Proposal 2: Localized TM10 ePDCCH Demodulation test case is designed with dynamic ePDCCH transmission switch between 2 TPs with multiple PQI configurations.
Table 2: Test Parameters for EPDCCH localized TM10 QCL test

	Parameter
	Localized TM10 QCL Test

	Bandwidth
	10 MHz

	Cyclic Prefix
	Normal

	Duplexing 
	FDD, TDD

	EPDCCH Starting Symbol
	By RRC Signalling. CFI = 1

EPDCCH starts from Symbol #3 using the pdsch-Start-r11 

	ECCE Aggregation Level
	2, 4

	Number of EREGs per ECCE
	4 [FDD]

[8, TDD special SF] 

	Number of EPDCCH Sets
	2 (1 distributed, 1 localized) non-overlapping

	Number of PRB pair per EPDCCH
	8 for localized and 2 for distributed

	Non-collocated EPDCCH transmission
	As PQI state in Table 1

	EPDCCH PRB pair allocation
	Uniformly distributed

	EPDCCH scheduling
	Random

	EPDCCH Pre-coding
	PMI-based

	DCI format
	DCI format 2D

	Antenna configuration
	2x2 low

	Propagation conditions
	EVA5 

	Time offset
	2μs;

	Frequency shift
	200Hz

	PDSCH transmission mode
	TM 10 with behaviour B configuration

	Cell ID
	TP1: 0    TP2: 0

	CSI feedback configuration
	PUSCH 3-1

	CRS Antenna ports
	Port 0, Port 1

	NZP/ZP CSI-RS configuration
	As PQI state in Table 1


3. Conclusion

In this contribution, we provided further analyses on remaining issues in ePDCCH demodulation test. Our proposals are

Proposal 1:  Apply random precoding and PMI-based precoding for localized TM10 and Non-TM10 ePDCCH demodulation test separately.
Proposal 2:  Localized TM10 ePDCCH Demodulation test case is designed with dynamic ePDCCH transmission switch between 2 TPs with multiple PQI configurations. 
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