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Introduction
In the past RAN4 discussion, we have discussed several aspects for eICIC demodulation:

For ABS configuration, we have

· Case 1: Colliding CRS with MBSFN ABS configuration

· Case 2: Colliding CRS with non-MBSFN ABS configuration

· Case 3: Non-colliding CRS with non-MBSFN ABS configuration

For performance senarios, three scenarios are under discussion:
· Scenario 1: UE is scheduled in restricted CSI measurement subframe aligned with aggressor ABS subframes

· Scenario 2: UE is scheduled in restricted CSI measurement subframe aligned with aggressor non-ABS subframe

· Scenario 3: UE is scheduled in unrestricted CSI measurement subframe aligned with aggressor ABS subframes
For test channel, we have:

· PDSCH

· PDCCH/PCFICH

· Extended PHICH

· Normal PHICH

· PHICH

· PBCH

For transmission mode, two modes are on the table:
· TM2
· TM3

For interference level, two levels are under discussion:

· 1 dB

· 5 dB

If all the above cases shall be considered, the test cases number for each channel is listed in Table 1. 
Table 1: Test cases number for FDD without any prioritization
	Data/Control
 Channel
	Test cases number

	PDSCH
	36

	PDCCH/PCFICH
	36

	PHICH
	18

	PBCH
	2

	Total:
	92


From the Table 1, we can see that there are 92 test cases needed to define for eICIC performance. It is really a burden for the RAN4 and RAN5. Hence, we shall proritize the test cases. In this contribution, we provide a prioritization list of test cases. In Annex, based on [3] [4], we list simulation assumptions for PDSCH/PDCCH and the corresponding reference channel. 
Test cases for FDD
1.1 Demodulation of PDSCH

According to current agreement, performance requirements shall be defined for case 1, case 2 and case 3, whose definition is given in the introduction part. However, just as shown in [1], the performance for case 2 and case 3 has very similar performance with this configration. Hence, it is suggested only case 1 and case 2 are defined for PDSCH performance test. The test case may be defined as in Table 2. 
For the reference channel, R.11 is widely mentioned in the related contributions and also used for Rel8/Rel9. However, R.11 reference channel is not targeted for the extension range UE. According to simulation results [1], in order to achieve 70% of maximum throughput with R.11, the target SNR shall be about 4.5 dB and 5 dB when the inteferenc SNR is 1 dB and 5 dB, respectively. In other words, the SIR is 3.5 dB and 0 dB, respectively. These SNRs are not the typical SNRs in the extension range. Hence, new reference channel shall be defined in the PDSCH performance requirements. The new reference channel is TBD.
Table 2: PDSCH performance test for FDD
	Test
	Band-width
	FRC
	Propagation Condition
	Corr. Matrix and Ant. Config.
	Case
	Reference Value
	UE Cat.

	
	
	
	Serving cell
	Interfering cell
	
	
	Fraction of max. Througput [%]
	Serving cell SNR [dB] @ Interfering Cell SNR = 1 dB
	

	
	
	
	
	
	
	
	
	
	

	1
	10 MHz
	TBD
	EVA 5
	EVA 5
	2x2 low
	case 1
	70
	TBD
	2 – 8

	2
	10 MHz
	TBD
	EPA5
	EPA 5
	2x2 medium
	case 2
	70
	TBD
	2 – 8


1.2 Demodulation of PDCCH/PCFICH
For PDCCH/PCFICH, there are two aggregation levels on the table: 4 CCEs and 8 CCEs. Assume 6 dB RSRP bias is set and the interference SNR is 1 dB, the typical SNR of serving cell is approximately -4 dB for UEs in cell range expansion zone. With this serving SNR and interference SNR, only 8 CCEs can meet the 1% BLER target based on the simulation results provided in [2]. As a result, 8 CCEs shall be used in the PDCCH/PCFICH performance requirements.  Reference channel R.y FDD and R.z FDD is listed in Annex B. 
Table 3: PDCCH/PCFICH performance test for FDD
	Test
	Band-width
	Aggregation level
	Reference channel
	Propagation Condition
	PHICH Duration
	Case
	Corr. Matrix and Ant. Config.
	Reference Value

	
	
	
	
	Serving cell
	Interfering cell
	
	
	
	Pm-an [%]
	Serving Cell SNR [dB] @ Interfering Cell SNR = 1 dB

	1
	10 MHz
	8 CCE
	R.y FDD
	EVA 5
	EVA 5
	Extened
	Case 1
	2x2 medium
	1
	TBD

	2
	10 MHz
	8 CCE
	R.z FDD
	EPA5
	EPA 5
	Normal
	Case 2
	2x2 low
	1
	TBD


1.3 Demodulation of PHICH 
The purpose of the scenario is to verify the PHICH performance of eICIC. 

Table 4: PHICH performance test for FDD

	Test
	Band-width
	PHICH duration
	Reference channel
	Propagation Condition
	Case
	Corr. Matrix and Ant. Config.
	Reference Value

	
	
	
	
	Serving cell
	Interfering cell
	
	
	Pm-an [%]
	Serving Cell SNR [dB] @ Interfering Cell SNR = 1 dB

	1
	10 MHz
	Normal
	R.19 FDD
	EVA 5
	EVA 5
	Case 2
	2x2 medium
	0.1
	TBD


1.4  Demodulation of PBCH 
For PBCH, the performance of CRS colliding case is worse than that of the non-colliding case. To reduce work load and determine minimum performance, we propose to test only the performance of in the case of colliding CRS.
Table 5: PBCH performance test for FDD

	Test
	Band-width
	Reference channel of  serving cell
	Reference channel of agressor cell
	Propagation Condition
	Case
	Corr. Matrix and Ant. Config.
	Reference Value

	
	
	
	
	Serving cell
	Interfering cell
	
	
	Pm-an [%]
	Serving Cell SNR [dB] @ Interfering Cell SNR = 1 dB

	1
	1.4 MHz
	R.22
	R.22
	EPA 5
	EPA 5
	Case 2
	2x2 low
	1
	TBD


Test cases for TDD
1.5 Demodulation of PDSCH

The purpose of these scenarios is to verify the PDSCH performance for different combinations of channel model, PHICH duration, ABS configuration. 

Table 6: PDSCH performance test for TDD
	Test
	Band-width
	FRC
	Propagation Condition
	Corr. Matrix and Ant. Config.
	Case
	Reference Value
	UE Cat.

	
	
	
	Serving cell
	Interfering cell
	
	
	Fraction of max. Througput [%]
	Serving cell SNR [dB] @ Interfering Cell SNR = 1 dB
	

	
	
	
	
	
	
	
	
	
	

	1
	10 MHz
	TBD
	EVA 5
	EVA 5
	2x2 low
	case 1
	70
	TBD
	2 – 8

	2
	10 MHz
	TBD
	EPA5
	EPA 5
	2x2 medium
	case 2
	70
	TBD
	2 – 8


1.6 Demodulation of PDCCH/PCFICH

The purpose of these scenarios is to verify the PDCCH/PCFICH performance for different combinations of channel model, PHICH duration, ABS configuration. Reference channel R.y TDD and R.z TDD is listed in Annex B.  

Table 7: PDCCH/PCFICH performance test for TDD
	Test
	Band-width
	Aggregation level
	Reference channel
	Propagation Condition
	PHICH Duration
	Case
	Corr. Matrix and Ant. Config.
	Reference Value

	
	
	
	
	Serving cell
	Interfering cell
	
	
	
	Pm-an [%]
	Serving Cell SNR [dB] @ Interfering Cell SNR = 1 dB

	1
	10 MHz
	8 CCE
	R.y TDD
	EVA 5
	EVA 5
	extened
	Case 1
	2x2 medium
	1
	TBD

	2
	10 MHz
	8 CCE
	R.z TDD
	EPA5
	EPA 5
	Normal
	Case 2
	2x2 low
	1
	TBD


1.7 Demodulation of PHICH 

The purpose of the scenario is to verify the PHICH performance of eICIC. 
Table 8: PHICH performance test for TDD

	Test
	Band-width
	PHICH duration
	Reference channel
	Propagation Condition
	Case
	Corr. Matrix and Ant. Config.
	Reference Value

	
	
	
	
	Serving cell
	Interfering cell
	
	
	Pm-an [%]
	Serving Cell SNR [dB] @ Interfering Cell SNR = 1 dB

	2
	10 MHz
	Normal
	R.19
	EVA 5
	EVA 5
	Case 2
	2x2 medium
	0.1
	TBD


1.8  Demodulation of PBCH
The purpose of the scenario is to verify the PBCH performance of eICIC. 
Table 9: PBCH performance test for TDD

	Test
	Band-width
	Reference channel of  serving cell
	Reference channel of agressor cell
	Propagation Condition
	Case
	Corr. Matrix and Ant. Config.
	Reference Value

	
	
	
	
	Serving cell
	Interfering cell
	
	
	Pm-an [%]
	Serving Cell SNR [dB] @ Interfering Cell SNR = 1 dB

	1
	1.4 MHz
	R.22
	R.22
	EPA 5
	EPA 5
	Case 2
	2x2 low
	1
	TBD


Summary
In this contribution, a prioritization list for performance requirements and test cases is proposed and the corresponding simulation assumptions are consolidated. 
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Annex A – Simulation assumptions for PDSCH 

	Parameter
	Serving cell
	Interfering cell

	Carrier frequency
	2 GHz

	System bandwidth
	10 MHz

	Cyclic prefix
	Normal

	Network synchronization
	Reference
	2.5 s time offset wrt. serving cell

	eNB antenna configuration
	2 Tx
	2 Tx

	UE antenna configuration
	2 Rx

	CRS configuration
	2 CRS
	2 CRS

Non-colliding with serving cell or colliding with serving cell 

	ABS pattern info
	-
	TBD

	CSI_1 pattern
	TBD
	-

	CSI2_pattern
	TBD
	-

	Scenario
	UE is scheduled in restricted CSI measurement subframe aligned with aggressor ABS subframes

	Interference
	AWGN
	Explicitly modelled CRS transmission in ABS subframes

	Tx EVM
	6%

	Type of receiver
	Rel-8/9 baseline receiver
	No a-priori knowledge of interfering cell

	Channel and interference estimation at UE
	Practical and realizable channel and noise estimates with no a-priori knowledge of the channel state information
	-

	Number of HARQ processes
	8 HARQ processes for FDD
	-

	Maximum number of HARQ transmissions
	4
	

	PCFICH/PDCCH detection
	Not considered
	-

	Simulation length
	10000 sub-frames at minimum

	Performance metric
	PDSCH throughput vs. SNR
	-


Annex B – Simulation assumptions for PDCCH/PHICH
	Parameter
	Value

	Carrier frequency
	2 GHz carrier

	System bandwidth
	10 MHz

	Antenna configuration and configuration matrix
	2x2 low in both cells

	Power allocation
	PCFICH_RA

PDCCH_RA
	-3 dB

	
	PCFICH_RB

PDCCH_RB
	-3 dB

	Radio channel
	EVA5 in serving and interfering cell

different seeds for both channels

additional delay (e.g. 2.5 (s) for interfering cell with respect to interfering cell

	Reference signals
	1) Non-colliding RS
mod(PCI1,3)!=mod(PCI2,3)

2) Colliding RS

mod(PCI1,3)=mod(PCI2,3)

	Control Format Indicator (CFI)
	CFI = 2 for normal PHICH duration
CFI = 3 for extended PHICH duration

	Tx EVM
	6%

	Serving Cell SNR
	Variable range

	Interfering cell SNR
	1 dB, 5 dB

	Detector and channel estimator of UE
	Rel-8/9 baseline receiver and channel estimator

	Inter cell interference
	Explicitly modelled in ABS and non-ABS

	Channel Estimation at UE
	Realistic channel estimation over CRS

	Scenario
	UE is scheduled in restricted CSI measurement subframe aligned with aggressor ABS subframes

	Simulation length
	10000 sub-frames at minimum

	Performance metric
	PDCCH BLER vs SNR


Reference channels:
Table 10: Reference channel FDD

	Parameter
	Unit
	value
	value

	Reference channel
	 
	R.y FDD
	R.z FDD

	number of transmitter antennas
	 
	2
	2

	channel bandwidth
	MHz
	10
	10

	Number of OFDM symbols for PDCCH
	symbols
	2
	3

	Aggregation level
	CCE
	8
	8

	DCI Format
	 
	Format 1
	Format 1

	Cell ID
	 
	0
	0

	Payload (without CRC)
	bits
	31
	31


Table 11: Reference channel TDD

	Parameter
	Unit
	value
	value

	Reference channel
	 
	R.y TDD
	R.z TDD

	number of transmitter antennas
	 
	2
	2

	channel bandwidth
	MHz
	10
	10

	Number of OFDM symbols for PDCCH
	symbols
	2
	3

	Aggregation level
	CCE
	8
	8

	DCI Format
	 
	Format 1
	Format 1

	Cell ID
	 
	0
	0

	Payload (without CRC)
	bits
	34
	34




































































