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1
Introduction
ePDCCH core WI was closed in the last RAN Plenary, and RAN4 should start discussions on the performance parts on ePDCCH. This contribution proposes the initial ePDCCH demodulation test coverage for FDD.
2
Discussion
 From the operator’s point of view, the following use-cases should be considered in real life network deployment.
1. Case #1: Lack of PDCCH resources
· On Macro cell deployment, a lot of UEs would be connected to NW and PDCCH resources would be limited. NW performance would be degraded due to the lack of PDCCH resources.
2. Case #2: NW with interference coordination and/ or synchronized NW deployment

· On CoMP NW and/ or synchronized network deployment especially, a PDSCH interference would be related to traffic load, while the interference level would be always higher in PDCCH since PDCCHs are always transmitted all cells.
· The PDCCH performance would suffer from the interference.
The ePDCCH feature could be resolved the above scenarios. Thus,

Observation 1)  The above deployment scenarios (Lack of PDCCH resource, CoMP/Synchronized NW) should be considered for ePDCCH test parameters/ configurations
For Case #1, ePDCCH are configured to increase the control channel capacity. The performance of a higher aggregation level would be important for the cell-edge UEs configured with ePDCCH. On the other hand, for Case #2, especially CoMP NW, the high SINR environment could be assumed by interference coordination. To deploy interference coordination for control channels, different ePDCCH resources should be configured on inter-cells. In this case, a lower aggregation level can be used. Thus, 
Proposal 1)  Both high and low aggregation levels should be verified on ePDCCH testing.

On ePDCCH feature, the distributed mapping and localized mapping are supported. On the distributed mapping, frequency diversity gain could be obtained while frequency scheduling gain and beam forming gain could be obtained on the localized mapping by PDSCH CQI/ PMI feedback. Considering that ePDCCH is configured by RRC signaling and it could not be changed subframe by subframe, the distributed mapping would be more practical than the localized mapping in order to deploy on the real-life network. Thus the verification testing on distributed mapping should be prioritized even if both mapping schemes are tested.

Proposal 2)  Distributed mapping should be prioritized for ePDCCH testing. At least 1 testing for localized mapping should be introduced.
In PDCCH testing, 10 MHz and 5 MHz system bandwidth are verified for 1/2-antenna and 4-antenna configuration. However, taking into account the Rel-10/11 demodulation testing and typical bandwidth deployment, 10 MHz and 20 MHz testing would be important. And also normal cyclic prefix could be considered as typical deployment for ePDCCH. Additionally, on the distributed mapping, the ePDCCH performance is related to ePDCCH configuration, the number of RBs and the frequency separation between ePDCCH RBs. Since the number of ePDCCH RBs are especially related to the system performance, the several RBs configuration, 2, 4, and 8, should be verified. The details of other parts of ePDCCH configuration, e.g. the frequency separation between ePDCCH RBs, should be decided by link-level simulation (it is related to frequency diversity gain).
Proposal 3)  10 MHz and 20 MHz system bandwidth and normal cyclic prefix should be prioritized.

Proposal 4)  2, 4, and 8 ePDCCH RBs should be verified.

Proposal 5)  Details of ePDCCH configuration, e.g. frequency separation between RBs, should be investigated and decided by link-level simulation.
While 1-antenna configuration was introduced on Rel-8 PDCCH testing, the typical antenna configuration would be 2 or 4-antenna configuration in Rel-10/11 or in the future deployment, especially for NW introducing ePDCCH 
Proposal 6)  2/ 4-antenna configuration should be introduced for ePDCCH testing.
PDSCH and ePDCCH resources are allocated by RBG unit, e.g. 3 RBs and 1 RB of this RBG, respectively, as shown in figure 1. .If UE detects the DL assignment indicating the PDSCH resources containing the ePDCCH, UE shall assume that the PDSCH resources become 2 RBs of this RBG. Thus at least 1 PDSCH verification testing should be introduced in order to ensure the PDSCH demodulation performance even if functional testing.
Proposal 7)  At least 1 PDSCH verification should be introduced in order to ensure PDSCH demodulation performance even if functional test.
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Figure 1  The relation of PDSCH and ePDCCH RB allocation
3
Conclusions
In this contribution, we discussed about ePDCCH demodulation test coverage for FDD, and our observations and proposals are summarized below:
Observation 1)  The above deployment scenarios (Lack of PDCCH resource, CoMP/Synchronized NW) should be considered for ePDCCH test parameters/ configurations
Proposal 1)  Both high and low aggregation levels should be verified on ePDCCH testing.

Proposal 2)  Distributed mapping should be prioritized for ePDCCH testing. At least 1 testing for localized mapping should be introduced.
Proposal 3)  10 MHz and 20 MHz system bandwidth and normal cyclic prefix should be prioritized.

Proposal 4)  2, 4, and 8 ePDCCH RBs should be verified.

Proposal 5)  Details of ePDCCH configuration, e.g. frequency separation between RBs, should be investigated and decided by link-level simulation.
Proposal 6)  2/ 4-antenna configuration should be introduced for ePDCCH testing.
Proposal 7)  At least 1 PDSCH verification should be introduced in order to ensure PDSCH demodulation performance even if functional test.
And our initial proposals for the ePDCCH demodulation test coverage are shown in Table 1. The test condition for PDSCH demodulation is FFS. Also the details of ePDCCH configuration/ parameters are FFS.
Table 1  Initial proposal for ePDCCH test coverage

	Test number
	Bandwidth
	Aggregation level
	ePDCCH config type
	Propagation Condition
	Antenna configuration and correlation Matrix

	
	
	
	
	
	

	1
	[10 MHz]
	[8 or 2] eCCE
	Distributed,
4 RBs, frequency separation is FFS
	[EVA5]
	[2 x 2 Low or Medium]
(Single CRS port)

	2
	[10 MHz]
	4 eCCE
	Localized,
2 RBs
	[EVA70]
	[2 x 2 Low]
(Single CRS port)

	3
	[20 MHz]
	[16 or 32] eCCE
	Distributed,
8 RBs, frequency separation is FFS
	[ETU70]
	[4 x 2 Medium]
(Single or two CRS ports)

	[4]
	[10 MHz]
	[8 or 16] eCCE
	Distributed,
8 RBs, frequency separation is FFS
	[ETU70]
	[2 x 2 Low]
(Single CRS ports)
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