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1 Introduction

The control channel interference mitigation WI for ePDCCH it was agreed for the IM receiver structure and the simulation assumptions as following from [1].
· IM receiver structures for EPDCCH
· EPDCCH in synchronous networks
· LMMSE-MRC, LMMSE-IRC, LMMSE-IRC + CRS-IC

· EPDCCH in asynchronous networks
· LMMSE-MRC, LMMSE-IRC

· The general EPDCCH test case parameters are provided in the Table 9 and test cases specific parameters are provided in the Table 10.

Table 9. EPDCCH simulation parameters

	Parameters
	Value

	Serving cell EPDCCH
	FRC #1: AL 2, Localized EPDCCH
FRC #2: AL 4, Distributed EPDCCH
DCI Format 2C (44 bits – FDD, 47 bits – TDD)

	Number of PDCCH symbols and EPDCCH start
	Distributed EPDCCH: CFI=2, EPDCCH starting symbols is derived from CFI

Localized EPDCCH: The EPDCCH starting symbol is 2. CFI = 1. EPDCCH starting symbol is RRC configured.

Aligned control regions and EPDCCH starting symbols in the serving and interference cells

	EPDCCH parameters
	Number of EPDCCH Sets Configured = 1
Distributed EPDCCH set PRBs {3, 17, 31, 45} 
Localized EPDCCH set PRBs {0, 7, 14, 21, 28, 35, 42, 49}
EPDCCH is transmitted in all subframes
EPDCCH precoding model is in accordance to TS 36.101 B.4.4. and B.4.5

	Interference model
	Model #1: No PDSCH interference

Model #2: Full PDSCH interference model. Reuse TM9 interference model from Rel-11 Type A receiver requirements (TS 36.101 8.3.1.1A, B.5.4).

Model #3: Rel-11 Type A receiver asynchronous interference model (TS 36.101 B.5.2, 8.2.1.2.4)

	Performance metrics
	Pm-dsg vs SINR

	Time-frequency offset modelling for asynchronous networks
	1/3 and 2/3 subframes as timing offset for the 2 NCs 
No frequency offsets


Table 10. EPDCCH test cases

	Test number
	BW
	FRC
	Interference model
	Propagation Condition
	Antenna configuration
	CRS pattern
	NW type

	1
	10 MHz
	FFS 
[#1, #2]
	Model #1
	EPA5 for all cells
	2 x 2 Low
	Non-colliding
	Sync

	2
	10 MHz
	FRC #2
	Model #3
	EVA70 for all cells
	2 x 2 Low
	NA
	Async


In this contribution we provide simulation results accordingly for both synchronous and asynchronous network with conclusions.
2 Performance results for ePDCCH with MMSE-IRC
2.1 ePDCCH under synchronous network

In order to verify the CRS-IC feature, the following figures show the simulation results in BLER vs SNR for ePDCCH for both distributed and localized TM, with non-collidng CRS and zero load PDSCH interference with high INR.
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Figure 5 BLER for distributed test with non-collding CRS with zero NC load
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Figure 6 BLER for localized Test with non-collding CRS with zero NC load

It can be seen with 0% load sufficient gain can be observed for proper requirement with CRS-IC receiver verified.

Observation 1: With different loads as 0% for synchronous network sufficient gain with CRS-IC can be observed for proper requirements.
Proposal 1: Both distributed and localized with non-colliding CRS under zero NC loads with synchronous network should be considered for ePDCCH with MMSE-IRC+CRS-IC, with sufficient gain observed.
2.2 ePDCCH under asynchronous network

The following figures show the simulation results in BLER vs SINR for ePDCCH for both distributed and localized TM, with non-collidng CRS and full load PDSCH interference with high INR for asynchronous network.
Observation 2: With different loads as 100% for asynchronous network sufficient gain can be observed for proper requirements with MMSE-IRC receiver.
Proposal 2: Distributed with non-colliding CRS under full NC load with asynchronous network should be considered for ePDCCH with MMSE-IRC, with sufficient gain observed.
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Figure 7 BLER for distributed test with non-collding CRS with full NC load under async
3 Applicability rules for ePDCCH tests

For the applicability rule for ePDCCH tests for CC-IM capable UE it’s possible to skip the existing legacy tests in order to save test number but it’s also important to keep good test coverage. 

Proposal 3: For CC-IM capable UE the legacy ePDCCH tests defined without interference modelled could be skipped once the new tests defined with interference modelled are executed.
4 Conclusion

This contribution provides simulation results and interference model for ePDCCH for both synchronuous and asynchronous network with proposals as following.
Observation 1: With different loads as 0% for synchronous network sufficient gain with CRS-IC can be observed for proper requirements. 
Observation 2: With different loads as 100% for asynchronous network sufficient gain can be observed for proper requirements with MMSE-IRC receiver.
Proposal 1: Both distributed and localized with non-colliding CRS under zero NC loads with synchronous network should be considered for ePDCCH with MMSE-IRC+CRS-IC, with sufficient gain observed.
Proposal 2: Distributed with non-colliding CRS under full NC load with asynchronous network should be considered for ePDCCH with MMSE-IRC, with sufficient gain observed.
Proposal 3: For CC-IM capable UE the legacy ePDCCH tests defined without interference modelled could be skipped once the new tests defined with interference modelled are executed.
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