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1 Introduction
In the previous RAN4#68 meeting, some progress has been made on FeICIC CSI tests. Regarding static CQI test, the group agreed to study further BLER performance for CQI +[X], X=TBD in addition to CQI-1. In this paper we present simulation results on static CQI tests for FeICIC based on agreements made in RAN4#68 meeting. We make a number of useful observations and a proposal.
2 Discussion
Below we reproduce the agreements made in RAN4#68 meeting from [1].
For Test 1, Ericsson commented that BLER criterion of median CQI+/-1 would be risky and could accept using median CQI+TBD value and median CQI-1. Intel had comment on test metric for Test 2 in ABS and suggested using delta CQI. To solve Intel concern, Qualcomm suggested putting CQI+TBD value for Test 2 in ABS and make further study on the TBD value. For Test 2 non-ABS, BLER criterion of median CQI+2 and median CQI-1 was acceptable.

Agreed Way Forward:

· BLER test criteria:

· Test 1: use median CQI+ [X] and median CQI-1 to verify BLER in ABS with lower operating Es/Noc1;

· X: 1 or 2, need further study

· Test 2: 

· In ABS: 

· Use median CQI+ [X] and median CQI-1 to verify BLER
· The value of X needs further study

· In non-ABS: It seems that delta CQI may be problematic considering the future advanced receiver

· Use median CQI+ 2 and median CQI-1 to verify BLER
2.1 Simulation Assumptions

In this paper, we focus on static CQI test only. In RAN4#68 meeting the CR in [2] was agreed. The simulation assumptions and test cases used in this paper are as below in Table 1 [2]:
Table 1 Table 9.2.1.5-1 [2]: PUCCH 1-0 static test (FDD)
	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
	
	2
	Note 10
	2
	Note 10

	Downlink power allocation
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	dB
	-3
	-3
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	dB
	-3
	-3

	
	(
	dB
	0
	0

	Propagation condition and antenna configuration
	
	Clause B.1 (2x2)
	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

	
	
[image: image7.wmf](

)

j

oc

N

3


	dBm/15kHz
	-93 (Note 9)
	N/A
	-93 (Note 9)
	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
	
	4
	4

	Reporting periodicity 
	Ms
	Npd = 5
	Npd = 5

	cqi-pmi-ConfigurationIndex
CCSI,0 (Note 13)
	
	6
	N/A
	6
	N/A

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


2.2 Simulation Results
We present simulation results for BLER in ABS/Non-ABS.
2.2.1 Test 1: BLER in ABS in Low-SNR
CRS-IC is used for ABS demodulation. Table 2 shows the BLER at various SNR point on and around median CQI. As seen Rel-8 BLER criteria may not be met for some SNR points.
Table 2: BLER at Various SNR in ABS
	SNR
	BLER

	
	Med CQI-1
	Med CQI
	Med CQI+1
	Med CQI+2

	5
	0.0
	0.044
	0.3
	0.93974

	6
	0.00
	0.0083
	0.09
	0.62838

	7
	0.00
	0.02
	0.28
	0.97337

	8
	0.00
	0.0046
	0.09
	0.79312

	9
	0.00
	0.02
	0.48
	0.99187

	10
	0.00
	0.0023
	0.214
	0.87487


However introducing median CQI+2 criteria would be helpful as the test passes at all points. So we propose:
Proposal 1: For ABS BLER criteria at low SNR we propose median CQI+2 criteria.

2.2.2 Test 2: BLER in ABS and Non-ABS in High SNR: Use CQI+/-1 or CQI+2 and CQI -1 For Both ABS and Non-ABS
CRS-IC is used for ABS demodulation. Table 3 shows the BLER at various SNR point on and around median CQI for ABS. Again. as seen Rel-8 BLER criteria may not be met for some SNR points.

Table 3: BLER at Various SNR in ABS

	SNR
	BLER

	
	Med CQI-1
	Med CQI
	Med CQI+1
	Med CQI+2

	11
	0.00
	0.00
	0.07
	0.57988

	12
	0.00013
	0.01725
	0.29
	0.89563

	13
	0.00
	0.00
	0.09
	0.62150

	14
	0.00
	0.02212
	0.3210
	0.92212

	15
	0.00
	0.003
	0.12
	0.68825


However introducing median CQI+2 criteria would be helpful as the test passes at all points. So we propose:

Proposal 2: For ABS BLER criteria at high SNR we propose median CQI+2 criteria.

Table 4 shows the BLER performance at various SNR for non-ABS.

Table 4: BLER at Various SNR in Non-ABS

	SNR
	BLER

	
	Med CQI-1
	Med CQI
	Med CQI+1
	
Med CQI+2

	10
	-
	0.16562
	0.504
	0.809

	11
	-
	0.0583
	0.305
	0.6616

	12
	0.0201
	0.14338
	0.4896
	0.78712

	13
	0.001
	0.049
	0.2966
	0.64363

	14
	0.01663
	0.1326
	0.463
	0.91

	15
	0.00038
	0.0471
	0.2752
	0.8228


As seen from Table 4, the test passes for all SNR points both for Med CQI +1 or +2. However, we incline to select SNR pair at higher values. We propose:

Proposal 3: For non-ABS BLER criteria at high SNR we can accept either median CQI+1 or median CQI+2 criteria.
3 Conclusions

In this contribution, we presented simulation results on static CQI test for Rel. 11 FeICIC. We made the following proposals:

Proposal 1: For ABS BLER criteria at low SNR we propose median CQI+2 criteria.

Proposal 2: For ABS BLER criteria at high SNR we propose median CQI+2 criteria.

Proposal 3: For non-ABS BLER criteria at high SNR we can accept either median CQI+1 or median CQI+2 criteria.
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