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1
Introduction
In RAN4 #66, some work assumptions for EPDCCH demodulation test are agreed in WF [1]. Meanwhile, the following test parameters are listed for further consideration.
· Test method for localized transmission:

· Option 1: Random pre-coding;

· Option 2: PMI-based pre-coding;

· Number of EREGs per ECCE;

· Pre-coding granularity;

· Number of PDCCH symbols

· DMRS ports for localized and distributed transmission;

· EPDCCH PRB pairs allocation (frequency separation between allocated PRB pairs)

· Number of EPDCCH-PRB-sets;

· Number of PRB pairs per EPDCCH-PRB-set;

· ECCE aggregation level;

· Feasibility and test method for MU-MIMO (simultaneous transmission);

· Monitoring subframe configuration (RRC and/or Default);

· CRS and CSI-RS configurations;

· Downlink power allocation;

· DCI format for EPDCCH tests;

· Antenna configuration and Propagation conditions, antenna correlation matrix;
In this contribution, we provide our considerations and recommendations on the remaining test parameters.

2 Discussion
1) Test method for localized transmission

Basically, localized transmission mode is suitable for low mobility UE because of the availability of reliable CSI feedback. Based on CSI feedback from UE, eNodeB can select proper frequency resources and precoder for EPDCCH to obtain the frequency selective scheduling gain and precoding gain. However, the purpose of EPDCCH test is to verify the capability of UE correctly receiving and detecting EPDCCH, rather than CSI reporting accuracy. Hence it is not particularly necessary to test EPDCCH with CSI feedback. In addition, the random beam-forming model is already defined in TM7/8 PDSCH demodulation case. Thus, it can be reused for DMRS based localized EPDCCH transmission. For example, transmitter use precoder randomly selected with the number of layers 
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 from Table 6.3.4.2.3-1 in [2]. In all, it is reasonable to apply random pre-coding in localized EPDCCH demodulation test.

2) Pre-coding granularity

Considering that either in localized mode or distributed mode, PRB pairs used for one EPDCCH set can be distributed in entire bandwidth; pre-coding granularity can be set to 1 PRB and be updated in each TTI.

Proposal 1: Apply random pre-coding in localized EPDCCH demodulation test. Pre-coding granularity can be set to 1 PRB and be updated in each TTI.
3) Number of EREGs per ECCE

According to RAN1 agreements, the number of EREGs per ECCE can be set according to Table 6.8A.1-1 in [2] as below, 

Table1: Number of EREGs per ECCE, 
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	Normal cyclic prefix
	Extended cyclic prefix

	Normal subframe
	Special subframe, configuration 3, 4, 8
	Special subframe, configuration 1, 2, 6, 7, 9
	Normal subframe
	Special subframe, configuration 1, 2, 3, 5, 6

	4
	8


4) ECCE aggregation level

Considering the tradeoff between test coverage and test effort, it is proposed that 2/4 ECCEs are considered for localized mode and 8/16 ECCEs for distributed mode.

5) EPDCCH PRB pairs allocation and number of PRB pairs per EPDCCH-PRB-set

EPDCCH PRB pairs allocation have impact on the frequency diversity gain, which will further impact the demodulation requirements for EPDCCH. Therefore, RAN4 need to make a clear clarification for the EPDCCH PRB allocation in simulation assumption. To obtain the best frequency diversity gain, it is proposed to distribute the PRB pairs uniformly in entire bandwidth.

To make sure all ECCE aggregation levels we proposed above can be tested and limit the number of test cases, 1PRB pairs are recommended for localized mode, and 4/8 PRB pairs for distributed mode. 
Proposal 2: 2/4 ECCEs shall be considered for localized mode and 8/16 ECCEs for distributed mode; to make sure that, 1 PRB pairs are recommended for localized mode test cases, and 4/8 PRB pairs for distributed mode.

6) Number of EPDCCH PRB sets

According to RAN1 agreement, a UE could be configured to monitor with one or two sets of physical RB-pairs for EPDCCH transmission. The number of sets itself has no impact on demodulation performance test. However, the number of sets has impact on the capability of UE to monitoring EPDCCH correctly; it is reasonable to assume two sets of EPDCCH for test cases.
7) Number of PDCCH symbols

Overall, CFI value of legacy PDCCH test cases can be simply reused, where the number of PDCCH symbols is configured as 2. The start OFDM symbol can be determined either from PCFICH or from higher layer signalling (RRC), which depends on the transmission mode of UE. When TM1-9 is configured for UE, EPDCCH and PCFICH are tested jointly, i.e. a miss detection of PCFICH implies a miss detection of EPDCCH. When TM10 is assumed, EPDCCH can be tested independently without considering the rightness of CFI value.
Proposal 3: Two EPDCCH PRB sets shall be considered to verify the capability of UE to monitor two sets correctly; Reuse the number of OFDM symbols of legacy PDCCH test cases where CFI value equals to 2.
8) DMRS ports for localized and distributed transmission
According to RAN1 agreement, EPDCCH transmission of distributed mode is associated with DMRS ports 107 and 109 in normal CP.
For the single user localized mode, the associated DMRS ports can be randomly selected from ports 107-110. Although the DMRS port selection is not expected to impact EPDCCH decoding performance, it is proposed to align simulation assumption e.g. port 107.
9) CRS and CSI-RS configurations
CRS and CSI-RS should be modelled to verify the rate-matching capability of UE for both localized and distributed modes.

Proposal 4: For distributed mode, EPDCCH transmission is associated with DMRS ports 107 and 109; recommend aligning DMRS port for localized EPDCCH testing. CRS and CSI-RS shall be introduced for both localized mode and distributed mode.

Based on above analysis, a simulation assumption with proposed test parameters is given in table 2.
Table 2 Simulation assumption
	Parameter/Unit
	Value

	Transmission mode
	localized
	Distributed

	Channel bandwidth/ MHz
	10

	Duplexing mode
	FDD/TDD

	Number of OFDM symbols for PDCCH/ symbols
	2

	Cell ID
	0

	CP
	Normal

	TX EVM
	6%

	Interference environment
	AWGN

	Reference receiver
	LMMSE

	Performance metrics
	DCI miss detection; 1% BLER

	Monitoring subframe configuration
	Indicated by higher layer

	Number of PRB pairs/ PRB pair
	1
	4/8

	Aggregation level/ECCE
	2/4
	8/16

	EPDCCH format
	Format 0,1
	Format 2,3

	DCI Format
	Format 1/Format 2

	Payload (without CRC)/Bits
	Refer to payload of legacy PDCCH

	Antenna configuration

and correlation Matrix
	1x2Low;
2x2low;
4x2medium
	1x2Low;
2x2low;
4x2low

	Propagation Condition
	EPA5;EVA5
	EVA70;ETU70

	DMRS ports
	One of 107-110
	107 109

	CRS ports
	Ports0,1

	CSI-RS ports
	TBD


3 Conclusion
In this contribution, we share our views on the remaining test parameters for EPDCCH performance requirement. Based on the analysis, our proposals are summarized as below:

Proposal 1: Apply random pre-coding in localized EPDCCH demodulation test. Pre-coding granularity can be set to 1 PRB and be updated in each TTI.

Proposal 2: 2/4 ECCEs shall be considered for localized mode and 8/16 ECCEs for distributed mode; to make sure that, 1 PRB pairs are recommended for localized mode test cases, and 4/8 PRB pairs for distributed mode.
Proposal 3: Two EPDCCH PRB sets shall be considered to verify the capability of UE to monitor two sets correctly; Reuse the number of OFDM symbols of legacy PDCCH test cases where CFI value equals to 2.

Proposal 4: For distributed mode, EPDCCH transmission is associated with DMRS ports 107 and 109; recommend aligning DMRS port for localized EPDCCH testing. CRS and CSI-RS shall be introduced for both localized mode and distributed mode
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