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1. Introduction
In RAN4 #66bis, RAN4 had continued discussion on UE demodulation performance for ePDCCH and agreed on further details on ePDCCH demodulation test as captured in ad-hoc meeting minute [1]. For sustained data rate test, result of preliminary discussion was presented in [2] but was not agreed. In this contribution, we will provide further discussion on remaining issues on ePDCCH test case design. We will also provide detailed parameters for test cases to determine simulation assumptions. 
2. Remaining issues for ePDCCH demodulation test
2.1. Precoding for localized ePDCCH transmission
Localized ePDCCH was introduced in the specification to improve ePDCCH capacity when reliable CSI feedback is available. Thus, PRB selection and precoding according to UE CSI feedback should be considered as essential feature of localized ePDCCH transmission. Thus, we propose to adopt closed loop precoding for localized ePDCCH demodulation test. For PRB selection, we propose to consider both random PRB selection and closed loop PRB selection in the evaluation and adopt closed loop PRB selection if performance can be aligned among companies. 
There was a concern regarding potential difficulty in performance alignment with closed loop precoding. However, closed loop precoding was already included in FRC tests such as TM4 demodulation test and TM9 IRC receiver test and we didn’t see significant problem in performance alignment. 
Proposal 1:  Adopt closed loop precoding based on PMI feedback for localized ePDCCH demodulation test. 
Proposal 2:  Evaluate both random PRB selection and closed loop PRB selection for localized ePDCCH demodulation test. 

2.2. Monitoring subframe configuration
ePDCCH replaces UE-specific search space of PDCCH in subset of SFs signaled through monitoring SF configuration. UE still needs to monitor common search space on PDCCH in all SFs while monitoring UE-specific search space on either PDCCH or ePDCCH. It is also possible to configure ePDCCH set without monitoring SF configuration. In that case, UE should monitor ePDCCH for UE-specific search space in all SFs. 
For functional verification, we want to have one ePDCCH demodulation test configured with DCI transmission on both PDCCH and ePDCCH based on monitoring SF configuration. Test could be defined such that 

· DCI is transmitted on PDCCH only in 1 SF and ePDCCH will be used for DCI transmission in all other SFs.
· ePDCCH is configured with small aggregation level and PDCCH is configured with large aggregation level so that PDCCH can be always correctly detected.
· DCI misdetection is counted separately for ePDCCH SFs and PDCCH SFs.
Proposal 3:  Configure one ePDCCH demodulation test with monitoring SF configuration to transmit DCI on both PDCCH and ePDCCH. 

3. ePDCCH demodulation test parameters
ePDCCH demodulation test should follow same procedure as PDCCH demodulation test, where PDCCH misdetection rate is measured based on ACK/NACK feedback count. TE assumes ePDCCH misdetection at UE when there is no ACK or NACK feedback for SF when TE scheduled PDSCH via ePDCCH. When both PDCCH and ePDCCH is transmitted, misdetection is counted separately and tested against requirement. Table 1 lists parameters for ePDCCH demodulation test. Note that a UE need to run only one localized ePDCCH test depending on CoMP capability. If UE supports CoMP, localized ePDCCH test for TM10 is applied. Otherwise, localized ePDCCH test for TM9 is applied. 
Table 1. Common parameters for ePDCCH demodulation test
	ePDCCH type
	localized ePDCCH (TM9)
	localized ePDCCH (TM10)
	distributed ePDCCH

	Channel bandwidth
	10MHz
	10MHz
	10MHz

	Duplex mode
	FDD, TDD
	FDD, TDD
	FDD, TDD

	PDSCH transmission mode
	TM9
	TM10
	TM3

	Cell ID
	0
	0
	0

	CSI feedback configuration
	PDSCH 3-1
	PDSCH 3-1
	N/A

	Non-colocated ePDCCH transmission
	N/A
	TP1 for serving cell

TP2 for ePDCCH/PDSCH
	N/A

	Antenna configuration
	4x2 high correlation for 
	TP1 : 2x2

TP2: 4x2 high correlation for FDD 

TP2: 4x2 high correlation for TDD
	2x2 low correlation

	timing offset between TPs
	N/A
	2 us
	N/A

	frequency offset between TPs
	N/A
	30Hz
	N/A

	MBSFN SF configuration
	no
	no
	no

	UL-DL configuration (TDD only)
	0
	0
	0

	Special SF configuration (TDD only)
	2
	2
	2

	CP type
	normal
	normal
	normal

	ePDCCH starting symbol
	CFI=2
ePDCCH starts from OFDM symbol 3
	CFI=2
ePDCCH starts from OFDM symbol 3
	CFI=2
ePDCCH starts from OFDM symbol 2

	Number of ePDCCH sets (K)
	2 (localized, distributed)
	2 (localized, distributed)
	2 (distributed, distributed)

	Number of PRBs in ePDCCH set
	8 for localized

2 for distributed 
	8 for localized

2 for distributed
	4 for first set
8 for second set

	monitoring SF configuration
	no
	no
	yes

	DM-RS port precoding
	follow PMI precoding
	follow PMI precoding
	random precoding

	ePDCCH PRB selection
	random/closed loop
	random/closed loop
	fixed


· Configure CSF feedback for localized ePDCCH test. No CSI-RS resources are configured for distributed ePDCCH test.
· For localized ePDCCH test, ePDCCH is transmitted by non-serving cell TP that is sharing same CRS with serving cell TP. 
· For TDD, use UL-DL configuration 0, which is same as PDCCH test. 
· For TDD, use special SF configuration 2 instead of 4 to allow verification of ECCE consisting of 8 EREG. 

· Specify monitoring SF configuration in one distributed ePDCCH test to verify dynamic switching between ePDCCH and PDCCH for UE-specific search space detection. 
4. PDSCH demodulation test

RAN4 agreed to introduce sustained data rate test for PDSCH scheduled by ePDCCH. However, there was controversy regarding whether to consider large timing advance (TA) in the test or not. In general, we believe extremely large TA like 600us is not a valid assumption for sustained data rate test. Large TA can happen when UE is located at the cell edge of large cell where UE cannot have SNR to allow scheduling of highest MCS PDSCH. However, assuming TA=0 us also seems too optimistic as an assumption for minimum UE requirement. As a compromise, we propose to consider 200us as a TA value to be configured in ePDCCH sustained data rate test. With 200us TA, UE can operate in cells with up to 30km cell radius, which will not restrict practical macro network deployment. Also, this TA value is smaller than the maximum TA requierment for Rel-8/9/10 UE by 470us, which seems reasonable relaxation considering tighter timeline due to ePDCCH. 
Proposal 4:  Consider TA of 200us in ePDCCH sustained data rate test. 

Table 2 lists proposed test parameters for sustained data rate test with ePDCCH. 

Table 2. Test parameters for sustained data rate test with ePDCCH

	Transmission type
	localized

	Channel bandwidth
	20MHz

	Duplex mode
	FDD, TDD

	PDSCH transmission mode
	TM3

	MBSFN SF configuration
	no

	CP type
	normal

	CFI
	1

	Number of ePDCCH sets (K)
	2 (both localized ePDCCH)

	Number of PRBs in ePDCCH set
	4

	aggregation level
	2

	monitoring SF configuration
	no

	DM-RS port precoding
	random precoding 

	Antenna configuration
	2x2

	propagation channel
	static channel

	Number of PDSCH PRBs
	99 (1 PRB is for ePDCCH)


· Only localized ePDCCH is used for PDSCH test. Distributed ePDCCH will puncture at least 4 RBs and thus will reduce PRBs that can be allocated to PDSCH by 4. 

· PDSCH transmission mode is TM3. 

· 2 localized ePDCCH sets are configured in the test. ePDCCH set for DL grant should be randomly changed subframe by subframe. 
· Monitoring SF is not configured in the test. Thus, UE monitor UE-specific search space always on ePDCCH.

· Fixed precoding is used for ePDCCH DM-RS.
· 2x2 antenna configuration and static channel is used for the test. 

· With one PRB occupied by ePDCCH, 99 PRBs are available for PDSCH allocation. 
5. Conclusion

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

Proposal 1:  Adopt closed loop precoding based on PMI feedback for localized ePDCCH demodulation test. 

Proposal 2:  Evaluate both random PRB selection and closed loop PRB selection for localized ePDCCH demodulation test. 

Proposal 3:  Configure one ePDCCH demodulation test with monitoring SF configuration to transmit DCI on both PDCCH and ePDCCH. 

Proposal 4:  Consider TA of 200us in ePDCCH sustained data rate test. 
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