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1 Introduction

According to the way forward [1] in last RAN4 meeting, additional demodulation and CSI reporting requirements for eICIC need to be introduced in 36.101 Chapter 8/9 to verify receiver performance under time-varying interference. In this contribution, we propose our views on the verification of demodulation and CSI requirement configuration for eICIC. 

2 Design principles

In the HetNet scenario, the victim UE could experience time-varying interference due to TDM eICIC. It was agreed that two CSI measurement subsets will be informed to the victim UE and UE can expect the even interference level within the given subframe subsets. In our opinion, the test purpose for eICIC in Rel-10 would be to verify the proper interference averaging behaviour under time-varying interference channel, i.e. to check whether there is improper interference averaging behaviour across the given subsets. To meet that purpose and reduce the number of test cases as much as possible, it would be unnecessary to duplicate all the existing requirements because we could not get more information about the UE receiver. To verify interference averaging behavior, some simulation assumptions need to be considered firstly:

· The CRS non-colliding case between macro cell and pico cell would be prioritized for the requirements. But the colliding case should be studied because it would happen often and the channel estimation would degrade significantly anyway. 
· Initial requirements are based on one interfering cell.

· According to the general agreements for ABS pattern introduced in RAN4, the current CSI reporting periodicity for Rel-8/9 would be modified.
Based on the above analysis, we propose to add following test cases for demodulation and CSI requirements.

3 Verification of demodulation performance

The purpose of demodulation performance for eICIC is to avoid improper CRS averaging across given subframe subsets, which will greatly decrease channel estimation performance due to the uneven interference level within the given subsets. Testing ABS subset is enough to verify the improper averaging behavior. Demodulation test does not repeat all the existing requirements, adding three test cases for PDSCH, PDCCH/PCFICH and PHICH based on single transmit port would be enough. 
3.1 Demodulation of PDSCH
The purpose of the adding PDSCH test is to verify whether there is improper averaging behavior with time-varying interference channel for ABS subset.
· Regular ABS patterns with blanking rate are 1/8 or 2/8 for FDD and 1/10 2/10 for TDD:

FDD

(1/8,1,ABS)

[ 10000000, … ]

(2/8,2,ABS)

[ 11000000, … ]

TDD

(1/10,1) 


[ 0000000001, … ]

(2/10,2)


[ 0000011000, ….]
· 1 x 2 antenna configuration and EPA 5, antenna correlation is low
· Bandwidth: 10 MHz
· Modulation: 64QAM

Table 1: Minimum performance PDSCH

	Test number
	Bandwidth 
	Reference Channel
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	1
	10 MHz
	FDD/TDD
	EPA 5
	1x2 Low
	70
	TBD
	1-5


3.2 Demodulation of PDCCH/PCFICH
The purpose of the adding PDCCH/PCFICH test is to verify whether there is improper averaging behavior with time-varying interference channel for ABS subset. 
· Regular ABS patterns with blanking rate are 1/8 or 2/8 for FDD and 1/10 2/10 for TDD:

FDD

(1/8,1,ABS)

[ 10000000, … ]

(2/8,2,ABS)

[ 11000000, … ]

TDD

(1/10,1) 


[ 0000000001, … ]

(2/10,2)


[ 0000011000, ….]
· 1 x 2 antenna configuration and EPA 5, antenna correlation is low
· Bandwidth: 10 MHz
· Aggregation level: 8 CCE
Table 2: Minimum performance PDCCH/PCFICH

	Test number
	Bandwidth  
	Aggregation level
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	2
	10 MHz
	8 CCE
	FDD/TDD
	EPA 5
	1x2 Low
	1
	TBD


3.3 Demodulation of PHICH
The purpose of the adding PHICH test is to verify whether there is improper averaging behavior with time-varying interference channel for ABS subset. 
· Regular ABS patterns with blanking rate are 1/8 or 2/8 for FDD and 1/10 2/10 for TDD:

FDD

(1/8,1,ABS)

[ 10000000, … ]

(2/8,2,ABS)

[ 11000000, … ]

TDD

(1/10,1) 


[ 0000000001, … ]

(2/10,2)


[ 0000011000, ….]
· 1 x 2 antenna configuration and EPA 5, antenna correlation is low
· Bandwidth: 10 MHz
· Aggregation level: 8 CCE
Table 3: Minimum performance PHICH
	Test number
	Bandwidth  
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix 
	Reference value

	
	
	
	
	
	Pm-an (%)
	SNR (dB)

	3 
	10 MHz
	FDD/TDD
	EPA 5
	1 x 2 Low
	0.1
	TBD


4 Verification scenario for CSI test under AWGN conditions
To verify the interference averaging behavior under time-varying interference channel, the definition test of CQI on AWGN channel is enough, PMI and RI tests are redundant. We propose to reuse CQI reporting definition test under AWGN conditions in R8/R9, but the reporting periodicity should be modified according to ABS pattern. 
· Definition test with PUCCH 1-0.
· The minimum reporting periodicity should be modified due to the structure of ABS patterns.
· Both two given measurement subsets should be measured due to the different time-variable interference level, because two subsets will be used and we need to check whether UE could follow the two subsets simultaneously and properly.
5 Complementary subset
As for complementary subset, it is unclear whether the complementary subset (adaptive partitioning) brings system benefit and whether we should need it. Maybe RAN1 is expected to do the evaluation. From RAN4 aspects, the special behavior in RAN4 is to ensure no proper interference averaging across subframes under time-varying interference channel for demodulation performance and restricted CSI measurement.
6 Interference model
One of the key issues is how to model the interference. We propose the following setup for interference model:
· The CRS from interference cell could be cell specific reference sequence, and data transmitted over interference cell could be modelled by using OCNG.
· Note that TDM patterns [10000000] and [11000000] were proposed, the actual ABS pattern can be set as [11001100], i.e., ABS subframes and normal subframes are crossed and the numbers of them are equal, which would better verify improper interference averaging behaviour between different interference level subsets. 
· Interference power is FFS.
7 Proposal

In this contribution, we provide some further views on the demodulation and CSI reporting requirements for eICIC. The proposals given in the document are summarized below:
· eICIC does not need to duplicate all the existing requirements, but rather need to check whether there is no proper interference averaging behavior.
· In CSI test, two given measurement subsets should be measured due to the different time-variable interference behavior.
· The CRS from interference cell could be cell specific reference sequence, and data transmitted over interference cell could be modelled by using OCNG.
· Actual ABS pattern can be set as [11001100].

· Maybe RAN1 is expected to verify the system benefit of complementary subset, the special behaviour in RAN4 is to ensure no proper interference averaging across subframes under time-varying interference channel. 
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