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1. Introduction
In RAN4#69, the Rel 11 FeICIC WI was completed from RAN4 perspective. Demodulation and CSI performance requirements were finalized for CRS-based mode of operation. The following tests were defined:

· Demodulation of PDSCH (Cell-Specific Reference Symbols)
· PDSCH TM2

· PDSCH TM3

· PDSCH TM3-High SNR

· PDSCH TM6

· PDCCH (with Normal and MBSFN ABS SF)

· PHICH

· PBCH

· CQI reporting definition under AWGN conditions (Cell-Specific Reference Symbols)
· CQI reporting under fading conditions (Cell-Specific Reference Symbols)
· Reporting of Rank Indicator (RI) (Cell-Specific Reference Symbols)
However, there were no tests defined for FeICIC operating in User-Specific Reference Symbols and CSI Reference Symbols.
Since specifications do not preclude FeICIC mode of operation using CSI-RS/DM-RS based TMs, this can be a missing coverage area in the RAN4 spec. A UE passing CRS-based FeICIC requirements doesn’t automatically mean that it can have acceptable performance in FeICIC CSI-RS/DM-RS modes of operation. 

Demodulation:

In TM9, the UE uses DM-RS to get the parameter estimates needed for demodulation and it does not use CRS for these estimates. For non-colliding CRS case, the CRS of the aggressor cells collides with PDSCH of the serving cell and this can lead to performance loss in the ABS SF. UEs taking shortcuts by not implementing CRS-IC when operating in TM9 mode will have a performance loss. The current RAN4 test cases do not catch such UE implementations. Hence this can be a coverage hole and we believe it is important to have a demodulation test case for TM9 FeICIC.
Proposal 1: Define a demodulation functional test case for TM9 FeICIC in Rel 11 spec.

CSI:

In TM9, the UE uses CSI-RS for its channel estimation and CRS for the interference estimation. A UE not implementing CRS-IC in TM9 mode as a shortcut may have these effects:
· In non-colliding CRS aggressor case, the CQI will not be affected, but the ABS SF BLER will be higher. This may affect the CQI definition test.

· In colliding CRS aggressor case, the CQI will be affected and may fail the CQI test.

Neither of these 2 effects is desirable, and since the current RAN4 spec does not catch this, we believe that adding a CQI definition test for TM9 is important.

Since the demodulation test case will only make sure the UE is doing CRS-IC for the non-colliding case, and the CQI test makes sure the UE is doing CRS-IC for the colliding case, we believe both tests complement each other and are important to have.

Proposal 2: Define a CQI definition functional test case for TM9 FeICIC in Rel 11 spec.

These tests are for functional verification only and to make sure the UE is not doing shortcuts in CRS-IC in TM9 mode.

They are not meant to test the performance of TM9 or CRS-IC as:

· The performance of TM9 is covered in other 36.101 test cases related to TM9 
· The performance of CRS-IC is covered in other 36.101 test cases related to CRS-based CRS-IC

Given that, there is no need to expand the TM9 with CRS-IC test cases to all other channels (PDCCH, PHICH, PBCH) as the performance of these is covered in CRS-based mode tests. Same argument applies to other CSI tests (CQI fading, and RI).
For RLM and RRM, since all the measurements are done using CRS even in TM9 mode, there is no need to add any additional RLM or RRM requirements. 

Proposal 3: Define only demodulation and CQI definition test to verify CRS-IC functionality for FeICIC in TM9 mode.
Proposal 4: Do not define any additional RLM or RRM requirements for Rel 11 FeICIC in TM9 mode.
In this contribution, we study the feasibility of adding a test cases that cover TM9 (User-Specific Reference Symbols) demodulation and TM9 (CSI Reference Symbols) CQI definition tests.

2. PDSCH Demodulation
For this test, we can reuse the same assumptions we had for TM6 mode FeICIC demodulation test with some modifications. The configuration proposed would be the following:

· TM9-1layer

· 2 CRS ports

· 2 NZP-CSI-RS ports (Config 8, TCSI-RS / ∆CSI-RS 5/2)
· No ZP-CSI-RS configured

· FRC R.51 FDD (16QAM ½)

· Reuse existing TM6 FeICIC test case parameters for:

· Noc levels

· Timing and Frequency offsets

· Interferer levels

· ABS pattern

· PMI feedback configuration

For the CRS configuration, we have 2 options:

· Option 1: CN: strongest aggressor has colliding CRS and second strongest aggressor has non-colliding CRS

· Option 2: NC: strongest aggressor has non-colliding CRS and second strongest aggressor has colliding CRS

For channel profile, we have 2 options:

· Option 1: EPA5 High Corr 

· Option 2: EVA5 Low Corr (to utilize more frequency selectivity) 

2.1. Simulation Assumptions

Tables 2.1 and 2.2 summarizes the demodulation simulation assumptions used for the simulations in this paper. They are similar to the Rel 11 FeICIC TM6 (Single-Layer Spatial Multiplexing) case for the CRS-based test. Changes from the TM6 test case are marked in red.
Table 2.1: Test Parameters for TM9-Single-Layer (2 CSI-RS ports) – Non-MBSFN ABS
	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3

	Downlink power allocation
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	dB
	0
	-3
	-3
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	dB
	0 (Note 1)
	-3 (Note 1)
	-3 (Note 1)
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	dB
	-3
	N/A
	N/A
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	dBm/15kHz
	-98 (Note 2)
	N/A
	N/A
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	-98 (Note 3)
	N/A
	N/A
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	-93 (Note 4)
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	N/A
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	dB
	 Reference Value in Table 2
	12
	10

	BWChannel
	MHz
	10
	10
	10

	Subframe Configuration
	
	Non-MBSFN
	Non-MBSFN
	Non-MBSFN

	Time Offset between Cells
	(s
	N/A
	3
	-1

	Frequency shift between Cells
	Hz
	N/A
	300
	-100

	Cell Id
	
	0
	Option 1: 126
Option 2: 1
	Option 1: 1
Option 2: 126

	Cell-specific reference signals
	
	Antenna ports 0,1

	CSI reference signals
	
	Antenna ports 15,16
	N/A
	N/A

	CSI-RS periodicity and subframe offset
TCSI-RS / ∆CSI-RS
	Subframes
	5 / 2
	N/A
	N/A

	CSI reference signal configuration
	
	8
	N/A
	N/A

	ZeroPowerCSI-RS bitmap
	bitmap
	0000000000000000
	N/A
	N/A

	ABS pattern (Note 5)
	
	N/A
	11000000 
11000000 
11000000 
11000000 
11000000
	11000000 
11000000 
11000000 
11000000 
11000000

	RLM/RRM Measurement Subframe Pattern (Note 6)
	
	10000000

10000000

10000000

10000000

10000000
	N/A
	N/A

	CSI Subframe Sets (Note7)
	CCSI,0
	
	11000000 11000000 11000000 11000000 11000000
	N/A
	N/A

	
	CCSI,1
	
	00111111 00111111 00111111 00111111 00111111
	N/A
	N/A

	Number of control OFDM symbols
	
	2
	Note 8
	Note 8

	PDSCH transmission mode
	
	9-1layer
	Note 9
	Note 9

	Precoding granularity
	PRB
	50
	N/A
	N/A

	PMI delay (Note 10)
	ms
	8
	N/A
	N/A

	Reporting interval
	ms
	1
	N/A
	N/A

	Peporting mode
	
	PUSCH 3-1
	N/A
	N/A

	CodeBookSubsetRestriction bitmap
	
	1111
	N/A
	N/A

	Cyclic prefix
	
	Normal
	Normal
	Normal

	Note 1:
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Note 2:
This noise is applied in OFDM symbols #1, #2, #3, #5, #6, #8, #9, #10,#12, #13 of a subframe overlapping with the aggressor ABS.

Note 3:
This noise is applied in OFDM symbols #0, #4, #7, #11 of a subframe overlapping with the aggressor ABS.

Note 4:
This noise is applied in all OFDM symbols of a subframe overlapping with aggressor non-ABS
Note 5:
ABS pattern as defined in [9]. PDSCH other than SIB1/paging and its associated PDCCH/PCFICH are transmitted in the serving cell subframe when the subframe is overlapped with the ABS subframe of aggressor cell and the subframe is available in the definition of the reference channel.
Note 6:
Time-domain measurement resource restriction pattern for PCell measurements as defined in [7]

Note 7:
As configured according to the time-domain measurement resource restriction pattern for CSI measurements defined in [7].
Note 8:
The number of control OFDM symbols is not available for ABS and is 2 for the subframe indicated by “0” of ABS pattern.
Note 9:
Downlink physical channel setup in Cell 2 and Cell 3 in accordance with Annex C.3.3 applying OCNG pattern as defined in Annex A.5.

Note 10:
If the UE reports in an available uplink reporting instance at subrame SF#n based on PMI estimation at a downlink SF not later than SF#(n-4), this reported PMI cannot be applied at the eNB downlink before SF#(n+4).
Note 11:
The number of the CRS ports in Cell 1, Cell 2 and Cell 3 is the same.

Note 12:
SIB-1 will not be transmitted in Cell 2 and Cell 3 in this test.
Note 13:
The modulation symbols of the signal under test are mapped onto antenna port 7 or 8.




Table 2.2: Minimum Performance for TM9-Single-Layer (2 CSI-RS ports) – Non-MBSFN ABS
	Test Number
	Reference Channel 
	OCNG Pattern
	Propagation Conditions (Note1)
	Correlation Matrix and Antenna Configuration (Note 2)
	Reference Value
	UE Category

	
	
	Cell 1
	Cell 2
	Cell 3
	Cell 1
	Cell 2
	Cell 3
	
	Fraction of Maximum Throughput (%)
	SNR (dB) (Note 3)
	

	1
	R.51 FDD
	OP.1FDD
	OP.1FDD
	OP.1FDD
	Option 1: EPA5
Option 2: EVA5
	Option 1: 2x2 High
Option 2: 2x2 Low
	70
	[TBD]
	2-8

	Note 1:
The propagation conditions for Cell 1, Cell 2 and Cell 3 are statistically independent.
Note 2:
The correlation matrix and antenna configuration apply for Cell 1, Cell 2 and Cell 3.
Note 3:
SNR corresponds to [image: image9.wmf]2
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2.2. Simulation Results

Figures 2.1 and 2.2 show the link level simulation results for EVA5L and EPA5H cases, respectively. Table 2.3 shows the CRS-IC gains for Es/Noc2 at 70% of the peak throughput. 
Terminology:

· CN: means strongest aggressor has colliding CRS and second strongest aggressor has non-colliding CRS

· NC: means strongest aggressor has non-colliding CRS and second strongest aggressor has colliding CRS

· 0 cell IC: means UE is not doing CRS-IC for any of the aggressor cells

· 2 cell IC: means UE is doing CRS-IC on both aggressor cells
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Figure 2.1: ABS SF Tput for TM9-1layer, EVA5 Low Corr
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Figure 2.2: ABS SF Tput for TM9-1layer, EPA5 High Corr


Table 2.3: Es/Noc2 (dB) @ 70% Peak Throughput

	Scenario
	0 cell CRS-IC
	2 cell CRS-IC
	CRS-IC Gain (dB)

	NC- EVA5L
	8.39
	4.83
	3.56

	CN- EVA5L
	7.60
	4.83
	2.77

	NC- EPA5H
	7.26
	3.20
	4.06

	CN- EPA5H
	6.70
	3.20
	3.50


From the results above, it is shown that the largest differentiation between 2-cell IC and 0-cell IC is achieved for NC-EPA5H case at 4.06 dB delta. The Es/Noc2 for the 2 cell IC case is 3.20 dB which means a bias from D1 and D2 of -8.8 and -6.8 dB, respectively. This make sure this test is operating in the CRE region and hence the feasibility of the test.
It is also expected that the NC CRS configuration will provide more gain for CRS-IC in TM9 mode as compared to the CN CRS configuration due to the fact that most gain is coming from cancelling the non-colliding CRS.

Observation 1: CRS-IC in TM9-1layer mode provides 4.06 dB gain for NC CRS configuration and the test point lies within the CRE region.
Based on the results above:

Proposal 5: For FeICIC TM9 demodulation test, re-use the existing Rel 11 FeICIC TM6 test case parameters with the following serving cell modifications:

· TM9-1layer

· 2 CRS ports

· 2 NZP-CSI-RS ports (Config 8, TCSI-RS / ∆CSI-RS 5/2)
· No ZP-CSI-RS configured
· FRC R.51 FDD (16QAM ½)
· Use NC CRS configuration 
3. CQI Definition Test
For this test, we can reuse the same assumptions we had for CRS-based mode FeICIC CQI definition test with some modifications. The configuration proposed would be the following for the serving cell:

· TM9-1layer

· 2 CRS ports

· 4 NZP-CSI-RS ports (Config 0, TCSI-RS / ∆CSI-RS 5/1)
· No ZP-CSI-RS configured

· Fixed PMI (CodeBookSubsetRestriction bitmap = 0x0000 0000 0000 0001)
· cqi-pmi-ConfigurationIndex (CCSI,0): 4
· ri-ConfigIndex (CCSI,0): 163
· cqi-pmi-ConfigurationIndex2 (CCSI,1): 5
· ri-ConfigIndex2 (CCSI,1): 163
· Reuse existing CQI definition test FeICIC test case parameters for:

· Noc levels

· Timing and Frequency offsets

· Interferer levels

· ABS pattern

· CRS configuration

3.1. Simulation Assumptions
Table 3.1 shows the simulation assumptions used in this paper. This is a re-use of the existing Rel 11 FeICIC CQI definition setup with some modifications marked in red.
Table 3.1: FeICIC TM9 CQI Definition Test Setup
	Parameter
	Unit
	Test 1
	Test 2

	
	
	Cell 1
	Cell 2 and 3
	Cell 1
	Cell 2 and 3

	Bandwidth
	MHz
	10
	10

	PDSCH transmission mode
	
	9-1layer
	Note 10
	9-1layer
	Note 10

	Downlink power allocation
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	dB
	0
	-3
	0
	-3
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	dB
	0
	-3
	0
	-3
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	dB
	-3
	N/A
	-3
	N/A

	
	(
	dB
	-3
	0
	-3
	0

	Propagation condition and antenna configuration
	
	Clause B.1 

(4 x 2)
	Clause B.1 (2x2)
	Clause B.1 

(4 x 2)
	Clause B.1 (2x2)
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(Note 1)
	dB
	[TBD]
	[TBD]
	Cell 2: 12

Cell 3: 10
	[TBD]
	[TBD]
	Cell 2: 12

Cell 3: 10
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	dBm/15kHz
	-98 (Note 7)
	N/A
	-98 (Note 7)
	N/A
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	dBm/15kHz
	-98 (Note 8)
	N/A
	-98 (Note 8)
	N/A
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	dBm/15kHz
	-93 (Note 9)
	N/A
	-93 (Note 9)
	N/A

	Cell-specific reference signals
	
	Antenna ports 0, 1
	Antenna ports 0, 1

	CSI reference signals
	
	Antenna ports 15,…,18
	N/A
	Antenna ports 15,…,18
	N/A

	CSI-RS periodicity and subframe offset
TCSI-RS / ∆CSI-RS
	
	5/1
	N/A
	5/1
	N/A

	CSI reference signal configuration
	
	0
	N/A
	0
	N/A

	Beamforming Model
	
	As specified in Section B.4.3
	N/A
	As specified in Section B.4.3
	N/A

	CodeBookSubsetRestriction bitmap
	
	0x0000 0000 0000 0001
	N/A
	0x0000 0000 0000 0001
	N/A

	Subframe Configuration
	
	Non-MBSFN
	Non-MBSFN
	Non-MBSFN
	Non-MBSFN

	Cell Id
	
	0
	Cell 2: 6

Cell 3: 1
	0
	Cell 2: 6

Cell 3: 1

	Time Offset between Cells
	(s
	Cell 2: 3 usec

Cell 3: -1usec
	Cell 2: 3 usec

Cell 3: -1usec

	Frequency Shift between Cells
	Hz
	Cell 2: 300Hz

Cell 3: -100Hz
	Cell 2: 300Hz

Cell 3: -100Hz

	ABS pattern (Note 2)
	
	N/A
	01010101

01010101

01010101

01010101

01010101
	N/A
	01010101

01010101

01010101

01010101

01010101

	RLM/RRM Measurement Subframe Pattern (Note 4)
	
	00000100

00000100

00000100

00000100

00000100
	N/A
	00000100

00000100

00000100

00000100

00000100
	N/A

	CSI Subframe Sets (Note 3)
	CCSI,0
	
	01010101

01010101

01010101

01010101

01010101
	N/A
	01010101

01010101

01010101

01010101

01010101
	N/A

	
	CCSI,1
	
	10101010

10101010

10101010

10101010

10101010
	N/A
	10101010

10101010

10101010

10101010

10101010
	N/A

	Number of control OFDM symbols
	
	3
	3

	Max number of HARQ transmissions
	
	1
	1

	Physical channel for CCSI,0 CQI reporting
	
	PUCCH Format 2
	PUCCH Format 2

	Physical channel for CCSI,1 CQI reporting
	
	PUSCH (Note 12)
	PUSCH (Note 12)

	PUCCH Report Type for CQI/PMI
	
	2
	2

	PUCCH Report Type for RI
	
	3
	3

	Reporting periodicity 
	Ms
	Npd = 5
	Npd = 5

	cqi-pmi-ConfigurationIndex
CCSI,0 (Note 13)
	
	4
	N/A
	4
	N/A

	ri-ConfigIndex
CCSI,0
	
	163
	N/A
	163
	N/A

	cqi-pmi-ConfigurationIndex2
CCSI,1 (Note 14)
	
	5
	N/A
	5
	N/A

	ri-ConfigIndex2

CCSI,1
	
	163
	N/A
	163
	N/A

	Note 1:
For each test, the minimum requirements shall be fulfilled for at least one of the two SNR(s) and the respective wanted signal input level.
Note 2:
ABS pattern as defined in [9].

Note 3:
Time-domain measurement resource restriction pattern for PCell measurements as defined in [7]

Note 4:
As configured according to the time-domain measurement resource restriction pattern for CSI measurements defined in [7]
Note 5:
Time-domain measurement resource restriction pattern for PCell measurements as defined in [7]

Note 6:
Cell 1 is the serving cell. Cell 2 and Cell 3 are the aggressor cells. The number of the CRS ports in Cell1, Cell2, and Cell3 are the same.
Note 7:
This noise is applied in OFDM symbols #1, #2, #3, #5, #6, #8, #9, #10,#12, #13 of a subframe overlapping with the aggressor ABS.
Note 8:
This noise is applied in OFDM symbols #0, #4, #7, #11 of a subframe overlapping with the aggressor ABS.

Note 9:
This noise is applied in all OFDM symbols of a subframe overlapping with aggressor non-ABS.

Note 10:
Downlink physical channel setup in Cell 2 and Cell 3 in accordance with Annex C.3.3 applying OCNG pattern as defined in Annex A.5.1.5

Note 11:
Reference measurement channel in Cell 1 according to Table A.4-1 with one sided dynamic OCNG Pattern OP.1 FDD as described in Annex A.5.1.1.

Note 12:
To avoid collisions between HARQ-ACK and wideband CQI it is necessary to report both on PUSCH instead of PUCCH. PDCCH DCI format 0 shall be transmitted in downlink SF#4 and #9 to allow periodic CQI to multiplex with the HARQ-ACK on PUSCH in uplink subframe SF#8 and #3.

Note 13:
cqi-pmi-ConfigurationIndex is applied for CCSI,0.

Note 14:
cqi-pmi-ConfigurationIndex2 is applied for CCSI,1.


3.2. Simulation Results
For the static CQI tests, the following metrics were generated from the simulations:

· Figure 3.1: Probability of reported CQI around median CQI for CCSI,0 and CCSI,1
· Figure 3.2a and 3.2b: BLER on ABS (for test 1 and 2) and non-ABS (for test 2) subframes
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Figure 3.1: CQI under AWGN: Median CQI +/-1 Probability
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From the simulation results it can be observed:

· The reported CQI value in subframes overlapping with aggressor cell ABS and non-ABS subframes is within the range of ±1 of the median 100% of the time. Hence, the metric easily meets the Rel-11 FeICIC requirement of 90%.
· The BLER on non-ABS in the pico-center region (test2) meets the Rel-11 FeICIC requirement.
· The BLER on ABS SF in both the CRE (test 1) and the pico-center region (test 2) meets the Rel-11 FeICIC requirement.

However, for the ABS SF, since in the case of TM9 the channel estimation is done using the CSI-RS and some of the CSI-RSs collide with the aggressor cells affecting the channel estimation, the CQI calculated may be lower. On the other hand demodulation is not affected during the ABS SF. This can yield to slightly less BLER in the ABS SF. For this reason we propose to use median CQI + 2 and median CQI – 1 for the ABS SF BLER metric, especially for test 1 where the aggressor cells are dominant. 
This can be mitigated by setting the interference such that the CSI-RS on the serving is protected by ZP-CSI-RS on the aggressor cells. 

· Option 1: re-use the existing Rel 11 FeICIC CQI definition test case parameters (i.e. OP.5 OCNG)

· Option 2: define ZP-CSI-RS on the aggressors protect the CSI-RS for serving on non-ABS SF

For consistency with the existing CRS-based test cases, we prefer to use option 1.

From the results above, it can be seen that the existing Rel 11 FeICIC CRS-based metrics for CQI definition test can be achieved and feasible.
Observation 2: For TM9 FeICIC CQI definition test, the existing metrics for Rel 11 FeICIC CRS-based CQI definition test are achievable. However, we prefer to use median CQI + 2 for the ABS SF BLER metric for test 1.
Proposal 6: For FeICIC TM9 CQI definition test, re-use the existing Rel 11 FeICIC CQI definition test case parameters for the serving cell with the following modifications:
· TM9-1layer

· 2 CRS ports

· 4 NZP-CSI-RS ports (Config 0, TCSI-RS / ∆CSI-RS 5/1)

· No ZP-CSI-RS configured

· Fixed PMI (CodeBookSubsetRestriction bitmap = 0x0000 0000 0000 0001)
· cqi-pmi-ConfigurationIndex (CCSI,0): 4

· ri-ConfigIndex (CCSI,0): 163

· cqi-pmi-ConfigurationIndex2 (CCSI,1): 5

· ri-ConfigIndex2 (CCSI,1): 163
Proposal 7: For FeICIC TM9 CQI definition test, out of these 2 options for the aggressor cells setup, use option 1:
· Option 1: re-use the existing Rel 11 FeICIC CQI definition test case parameters (i.e. OP.5 OCNG)

· Option 2: define ZP-CSI-RS on the aggressors protect the CSI-RS for serving on non-ABS SF
Proposal 8: For FeICIC TM9 CQI definition test, re-use the existing Rel 11 FeICIC CQI definition metrics (except for ABS SF BLER test 1) and SNR point for test 1 and test 2, namely:

· The reported CQI value in subframes overlapping with aggressor cell ABS and non-ABS subframes is within the range of ±1 of the median 90% of the time.

· For BLER on ABS SF in static CQI test 1, use BLER for median CQI+2 and median CQI-1.
· For BLER on ABS SF in static CQI test 2, use BLER for median CQI+1 and median CQI-1.
· For BLER on non-ABS SF in static CQI test 2, use BLER for median CQI+2 and median CQI-1. Do not use CQI delta.
· For static CQI tests, use Es/Noc2=4dB and 5dB for test 1, an Es/Noc2=13dB and 14dB for test 2.
4. Conclusions
In this contribution, we proposed to add 2 test cases to functionally cover FeICIC in TM9 mode.

Proposal 1: Define a demodulation functional test case for TM9 FeICIC in Rel 11 spec.

Proposal 2: Define a CQI definition functional test case for TM9 FeICIC in Rel 11 spec.

Proposal 3: Define only demodulation and CQI definition test to verify CRS-IC functionality for FeICIC in TM9 mode.
Proposal 4: Do not define any additional RLM or RRM requirements for Rel 11 FeICIC in TM9 mode.
Observation 1: CRS-IC in TM9-1layer mode provides 4.06 dB gain for NC CRS configuration and the test point lies within the CRE region.

Proposal 5: For FeICIC TM9 demodulation test, re-use the existing Rel 11 FeICIC TM6 test case parameters with the following serving cell modifications:

· TM9-1layer

· 2 CRS ports

· 2 NZP-CSI-RS ports (Config 8, TCSI-RS / ∆CSI-RS 5/2)

· No ZP-CSI-RS configured

· FRC R.51 FDD (16QAM ½)
· Use NC CRS configuration 
Observation 2: For TM9 FeICIC CQI definition test, the existing metrics for Rel 11 FeICIC CRS-based CQI definition test are achievable. However, we prefer to use median CQI + 2 for the ABS SF BLER metric for test 1.

Proposal 6: For FeICIC TM9 CQI definition test, re-use the existing Rel 11 FeICIC CQI definition test case parameters for the serving cell with the following modifications:
· TM9-1layer

· 2 CRS ports

· 4 NZP-CSI-RS ports (Config 0, TCSI-RS / ∆CSI-RS 5/1)

· No ZP-CSI-RS configured

· Fixed PMI (CodeBookSubsetRestriction bitmap = 0x0000 0000 0000 0001)
· cqi-pmi-ConfigurationIndex (CCSI,0): 4

· ri-ConfigIndex (CCSI,0): 163

· cqi-pmi-ConfigurationIndex2 (CCSI,1): 5

· ri-ConfigIndex2 (CCSI,1): 163
Proposal 7: For FeICIC TM9 CQI definition test, out of these 2 options for the aggressor cells setup, use option 1:

· Option 1: re-use the existing Rel 11 FeICIC CQI definition test case parameters (i.e. OP.5 OCNG)

· Option 2: define ZP-CSI-RS on the aggressors protect the CSI-RS for serving on non-ABS SF
Proposal 8: For FeICIC TM9 CQI definition test, re-use the existing Rel 11 FeICIC CQI definition metrics (except for ABS SF BLER test 1) and SNR point for test 1 and test 2, namely:

· The reported CQI value in subframes overlapping with aggressor cell ABS and non-ABS subframes is within the range of ±1 of the median 90% of the time.

· For BLER on ABS SF in static CQI test 1, use BLER for median CQI+2 and median CQI-1.
· For BLER on ABS SF in static CQI test 2, use BLER for median CQI+1 and median CQI-1.
· For BLER on non-ABS SF in static CQI test 2, use BLER for median CQI+2 and median CQI-1. Do not use CQI delta.
· For static CQI tests, use Es/Noc2=4dB and 5dB for test 1, an Es/Noc2=13dB and 14dB for test 2.
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