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1 Introduction

In [1] the agreements on the ePDCCH tests were agreed. In particular it was agreed to define the following tests.
· 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.
Almost all the details for distributed test set up has been agreed in meeting RAN 4 #67. The agreed assumptions are reported in Section 2 together with initial simulation results for the distributed setting. Section 3 provides the proposed set up for the localized setting together with the initial simulation results. 
2 Distributed transmission 
In Table 1 the parameters for the distributed transmission test are given. The table is reported from 1. the red text corresponds to our preferred option or our proposal for the yet unset parameter. 
Table 1: Test parameters for EPDCCH distributed test
	Parameter
	Distributed test, Test 1

	Bandwidth
	10 MHz

	Cyclic Prefix
	Normal

	Duplexing 
	FDD, TDD

	EPDCCH Starting Symbol
	· Option 1: starting symbol is decided by decoding PCFICH (CFI = 2) and EPDCCH starts from Symbol 2
· Option 2: starting symbol is decided by RRC signalling and CFI = 2


	Tx EVM and Noc
	6% and -98 dBm/15khz

	EPDCCH scheduling and aggregation level
	Randomly select the candidate within a fixed EPDCCH:

· The first set with 4PRB pairs: EPDCCH test with aggregation level 4 or 8;

· The second set with 8PRB pairs: EPDCCH test with aggregation level 16:

	Number of EREGs per ECCE
	· FDD: 4
· TDD: 4 for normal subframe and 8 for special subframe

	Number of EPDCCH Sets
	2 non-overlapping distributed sets

	Number of PRB pair per EPDCCH
	· 4 PRB pairs for the first set
· 8 PRB pairs for the second

	EPDCCH PRB pair allocation
	Uniformly distributed across the bandwidth

	EPDCCH pre-coding
	Random pre-coding:
· Random pair of non-identical precoding vectors from the rank 1 codebook is assigned per EPDCCH PRB pair for port 107 and port 109

	DCI format
	DCI format 2A

	Precoder update granularity
	1 PRB and 1ms

	PDSCH transmission mode
	TM3

	Cell ID
	0
Note: Our preferred option would be to introduce interference on PDCCH in order to make sure that PDCCH is unreliable, with no interference on EPDCCH.

	Antenna configuration
	2x2 Low

	Propagation conditions
	· EVA70: the test with aggregation level 16;

· EVA5: the test with aggregation level 4 or 8
Note: the two sets have the same PDP

	TDD UL/DL configuration
	0

	TDD special SF configuration
	[1]

	Monitoring SF configuration
	Not configured (i.e. default behaviour)

	CSI-RS configuration
	N/A

	CRS configuration
	Port 0, 1


Figure 1 shows the simulation results when set 1 is considered with aggregation level 4 and 8 (EVA5 for both the sets under this case) and Figure 2 show the results when set 2 is considered with aggregation level 16 (EVA70 PDP for both the sets) for FDD.

Figures 3-4 show the same results for TDD with normal subframes and figures 5 and 6 show the same results for special subframe.
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Fig.1: FDD, EVA5, AL=4 and 8
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Fig. 2: FDD, EVA 70, AL=16
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Fig. 3: TDD, normal SF, EVA5, AL=4 and 8
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Fig. 4: TDD, normal SF, EVA70, AL=16
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Fig. 5: TDD, special SF, EVA5, AL=4 and 8
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Fig. 6: TDD, special SF, EVA70, AL=16

Proposal 1. Consider the above table as final test set up for distributed setting.
3 Localized transmission test parameters
The following EPDCCH localized transmission mode test parameters were agreed in [1].
· Number EREGs per ECCE: 
· FDD: 4EREGs per ECCE
· TDD: 4EREGs per ECCE for normal subframe and [8 for special subframe]
· Number of EPDCCH sets: 2 overlapping EPDCCH sets (one distributed set and one localized set)
· Number of PRB pair per EPDCCH:

· 8 PRB pairs for the localized set;

· 2 PRB pairs for the distributed set

· EPDCCH PRB pair allocation: Uniformly distributed across the bandwidth
· Transmission mode:

· Localized Test with non-QCL configuration: TM9:
· Localized Test with QCL Type B configuration : TM10 with Type-B configuration;
· EPDCCH DCI format:

· Localized Test with non-QCL configuration: DCI format 2C
· Localized Test with QCL Type B configuration : DCI format 2D
· Monitoring SF configuration: configure in non-QCL and/or QCL test to verify whether UE can monitor PDCCH together with PDCCH.
The following table provides the proposed set up for the 2 localized tests set up
Table 2. Localized test set up.

	Parameter
	Localized for TM10 (Comp Scenario 4) Test 2
	Localized for TM9, Test 3
	Notes

	Bandwidth
	10 MHz
	10MHz
	

	Cyclic Prefix
	Normal
	Normal
	

	Duplexing
	FDD, TDD
	FDD,TDD
	TDD Configuration 0

	EPDCCH Starting Symbol
	By RRC Signaling. CFI = 1,[2]
EPDCCH starts from Symbol #3
	By PCFICH = 2
EPDCCH starts from Symbol 2

	This was agreed in RAN 4 66bis to use PCFICH to detect the starting symbol of ePDCCH for test 1. However, the PCFICH maybe unreliable in this scenario for non-ABS subframes. This was one of the major arguments in RAN1 for introducing the RRC signaling of the starting symbol. We propose to use PCFICH for test 3.

	ECCE Aggregation Level
	[2 or 4 or 8]

Different aggregation levels for different sets. 2 and 8 are proposed

	[2 or 4 or 8*]

Same aggregation level for the different sets
	Note: With fixed AL the performance will change (will be reduced) when CSI-RS is present. PROPOSAL: Exclude subframes containing CSI-RSs.
Note also that the aggregation level depends on the channel conditions. At cell edge a large aggregation level would be used, while in the cell center a small aggregation level is considered. 
*In TDD special SFs, AL=8 is not possible for the size-2 distributed set due to the fact that only 2 ECCEs exist in each PRB (rather than 4).



	Number of EREGs per ECCE
	4 (FDD/TDD normal SF)
[8, TDD special SF]
	4 (FDD/TDD normal SF)
[8, TDD special SF]
	Normal subframe and normal CP is considered. Possibly also special subframes for TDD can be considered

	Number of EPDCCH Sets
	2
overlapping set

1 localized and 1 distributed


	2
overlapping set

1 localized and 1 distributed


	As agreed in previous meeting.

	Number of PRB pair per EPDCCH
	8 for localized and 2 for distributed
	8 for localized and 2 for distributed
	An EPDCCH is defined as N (2, 4, 8) PRB pairs.  This is as agreed in previous meeting.

	monitoring SF configuration
	Yes/No
	Yes
	Specify monitoring SF configuration at least in one test to verify the capability of the UE to switch between UE specific search space detection on ePDCCH and PDCCH. A pattern can be used such that in certain subframes PDCCH is used and in order subframes ePDCCH is used. Note that the presence of an interfering cell have an effect on the performance (for PDCCH), as the PDCCH can become unreliable. Note that under test 1 (distributed setting) PDCCH may be unrealiable hence one possibility would be to test this together with test 2 or 3. 


	Subframe configuration
	non-MBSFN
	non-MBSFN
	

	Number of cells
	2, shared cells, interfering cell does not transmit PDSCH.
	1
	

	Cell ID
	0 for TP1 and 0 for TP2
	0
	

	PDSCH Configuration
	TM 10
	TM9
	As agreed

	DCI Format for EPDCCH
	DCI format 2D
	DCI format 2C
	As agreed

	PDSCH Precoding granularity
	Subband based, 1ms
	Subband based, 1ms
	

	PDSCH rank
	Single layer transmission
	Single layer transmission
	

	PDSCH of the wanted cell
	Full bandwidth (taking into account EPDCCH).
	Full bandwidth (taking into account EPDCCH)
	Rate matching of PDSCH wrt ePDCCH.

	EPDCCH Precoding
	Random
	Random
	

	EPDCCH Modulation
	QPSK (coding rate depends on ePDCCH parametrization)
	QPSK (coding rate depends on ePDCCH parametrization)
	

	Antenna configuration
	2x2
	2x2
	Note: If the precoder is randomly selected (not PMI-based), no precoding gain can be captured and thus there is no need to have high number of antennas.


	propagation channel
	EPA5 and EVA5. 2 sets are configured with different profile
	EPA5 or EVA5, the two sets have the same PDP
	

	antenna correlation matrix
	low correlation
	low correlation
	

	QCL
	YES, behaviour B,  each ePDCCH set associated to TP through a PQI signalling
	NA
	

	Timing error
	1-5musec, 2musec between TP,
	NA
	

	Frequency error
	50Hz-80Hz between TPs
	NA
	

	CRS
	Port 0, 1
	Port 0, 1
	

	CSI-RS ports
	15, 16
	15, 16
	

	CSI-RS periodicity and subframe offset TCSI-RS / ICSI-RS
	5ms/TBD Subframe offset can be different for different processes
	5ms/0 Subframe offset
	

	CSI-RS configuration
	2 CSI-RS processes, each CSI-RS associated to one of the TPs.
	Single CSI-RS process.
	Note that, for test 2, if we configure 2 CSI processes it means that this test is valid only for 7-1, and there will be no tests for UE supporting feature group 7-0 (single CSI process) with QCL and TM10. However it can be considered that test 3 based on TM9 provides a sufficient test coverage, even if no QCL impairments are considered. EPDCCH will be highly used in conjunction with CoMP DPS schemes hence we think it important that the UE is capable of receiving different EPDCCH sets from 2 different TPs. Test 2 can be considered as the EPDCCH DPS test corresponding to the PDSCH scenario tested under CoMP DPS scheme. 

	EVM and Noc
	6% and -98 dBm/15khz
	
	


Figure 7-12 show some initial simulation results based on the above mentioned setting for loacalized setting and TM9.
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Fig. 7: FDD, EPA5, AL=2,4,8, L&D
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Fig. 8: FDD, EVA5, AL=2,4,8, L&D
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Fig. 9: TDD, EPA5, normal SF, AL=2,4,8, L&D
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Fig. 10: TDD, EVA5, normal SF, AL=2,4,8, L&D
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Fig. 11: TDD, EPA5, special SF, AL=2,4,8, L&D
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Fig. 12: TDD, EVA5, special SF, AL=2,4,8, L&D

We propose the following:

Proposal 2: Consider the above table as final test set up for localized setting test 2 and test 3.

Proposa 3.: Exclude subframes containing CSI-RSs from the performance requirements computations
4 Conclusions

Proposal 1: Consider table 1 as final test set up for distributed setting.

Proposal 2: Consider table 2 as final test set up for localized setting test 2 and test 3.

Proposa 3.: Exclude subframes containing CSI-RSs from the performance requirements computations.
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