3GPP TSG-RAN WG4 Meeting RAN4#66Bis                                                    R4-131312
Chicago, USA, 15-19 April, 2013

Agenda Item:
6.9.2.3
Source: 
NEC
Title: 
On CQI Test for Rel 11 FeICIC
Document for:
Discussion and approval
1 Introduction
In Ran4#66, it was agreed in [1] that CQI test will be introduced for AWGN and fading channels with non-MBSFN configuration. The test metrics and test paramenters are still FFS. In this paper, we present some initial simulation results and discuss about potential test setup and test metrics. We make a number of useful observations and a proposal.
2 Discussion
In the last RAN4#66 meeting, a number of agreements have been reached regarding UE demodulation in FeICIC scenario [1]. Some of the relevant agreements are reproduced below from [1]:

WF on Interference level for demodulation/CSI test cases:

· In principle, interference levels selected should differentiate the UEs handling two aggressors from UE handling one/no aggressor cell for the test cases where IC gains are expected. 
· Interference levels: 
· PDSCH TM2: 
· D1/Noc1 = [12dB], Noc1/Noc2 is FFS. D1/Noc2 is used for the test case. 
· D1/D2 =[2dB]; 
· PDCCH/PCFICH and PHICH: 
· D1/Noc1 = [5dB], Noc1/Noc2 is FFS. D1/Noc2 is used for the test case. 
· D1/D2 =[2dB]; 
· CSI Test cases: 
· CQI reporting under AWGN (PUCCH 1-0), non-MBSFN, FDD and TDD
· Test metrics FFS
· CQI under fading conditions (PUSCH 3-0), non-MBSFN, FDD and TDD
· Test metrics FFS
· RI, non-MBSFN, FDD and TDD
· Test metrics FFS.
· CRS configuration Decision from Tuesday ad-hoc (R4-130821) 
· Option 1: For FeICIC demod/CSI report tests, the first dominant interference has colliding CRS and the second dominant interference has non-colliding CRS with the serving cell; 
· Option 2: For FeICIC demod/CSI report tests, the first dominant interference has colliding (non-colliding) CRS and the second dominant interference has non-colliding (colliding) CRS with the serving cell.
· CRS configuration WF
· Option 1 as baseline
· Interested companies are encouraged to bring simulation results based on option 1
· Interested companies are also encouraged to bring simulation results based on option 2
· Make final decision by next meeting.
2.1 Simulation Assumptions

The simulation assumptions and test cases used in this paper are as below:
	Parameter
	Unit
	Serving cell
	Interfering Cell 1
	Interfering Cell 2

	Transmission mode
	
	TM2

2x2
	TM2

2x2
	TM2

2x2

	Downlink power allocation
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	dB
	-3
	-3
	-3
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	dB
	-3 
	-3
	-3
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at antenna port
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	dBm/15kHz
	-102/-98 
	N/A
	N/A

	
	
[image: image5.wmf]2

oc

N


	dBm/15kHz
	-98 
	N/A
	N/A
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	dBm/15kHz
	-94.8/-98 
	N/A
	N/A
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	dB
	1 to 15 dB
	12 dB
	10 dB

	BWChannel
	MHz
	10
	10
	10

	Subframe configuration
	
	Non-MBSFN
	Non-MBSFN
	Non-MBSFN

	Time Offset with serving cell
	(s 
	0 (synchronous cells)

	Cell Id
	
	0
	1
	6

	ABS pattern
	
	N/A
	[01010101

01010101

01010101

01010101

01010101]
	[01010101

01010101

01010101

01010101

01010101]

	CSI Subframe Sets
	CCSI,0
	[01010101

01010101

01010101

01010101

01010101]
	N/A
	N/A

	
	CCSI,1
	[10101010

10101010

10101010

10101010

10101010]
	N/A
	N/A

	Number of control OFDM symbols
	
	3
	3
	3

	Channel
	
	AWGN

	Antenna correlation
	
	low

	Max number of HARQ transmissions
	
	1

	Physical channel for CQI reporting
	
	PUCCH Format 2

	PUCCH Report Type
	
	4

	Reporting periodicity 
	Ms
	Npd = 5

	cqi-pmi-ConfigurationIndex
	CCSI,0
	5
	N/A
	N/A

	
	CCSI,1
	6
	N/A
	N/A


2.2 Simulation Results
2.2.1 CRS-IC in both ABS and non-ABS
In this section, we present simulation results by using CRS-IC in both ABS and non-ABS. However, it should be noted that using CRS-IC for channel measurement in non-ABS could be somewhat misleading. In this case the UE would return channel report better than actual since it will see negligible or no interference from the interference with colliding CRS.

Three sets of simulation results on delta CQI (the difference of CQI between ABS and non-ABS) are presented 

1) Noc1, Noc2 and Noc3 values similar to eICIC test case
2)  Noc1 =  Noc2 = Noc3

3) Noc1 =  Noc2, Noc3 = Noc1+3.2 

The following observations are made:
Observation 1: Noc1, Noc2, Noc3 values have minimum influence on delta CQI.
Hence, we propose that  Noc1 =  Noc2 = Noc3 be considered for simplicity. 
Proposal 1: Noc1 =  Noc2 = Noc3 should be considered for FeICIC CQI test set up.
Table 1: Delta CQI between ABS and non-ABS: Case 1: Noc1, Noc2, Noc2 similar to eICIC 
	SNR
(Es/Noc2) 
(dB)
	ABS
	Non-ABS
	Delta CQI

	
	Percentage within  

Median CQI +/-1
	Percentage within  

Median CQI +/-1
	

	1
	100%
	100%
	4

	2
	100%
	99.9%
	5

	3
	100%
	97.9%
	5

	4
	100%
	100%
	4

	5
	100%
	100%
	5

	6
	100%
	99.28%
	4

	7
	100%
	100%
	4

	8
	100%
	100%
	5

	9
	100%
	100%
	4

	10
	100%
	100%
	5

	11
	100%
	100%
	4

	12
	100%
	100%
	5

	13
	100%
	100%
	4

	14
	100%
	100%
	4

	15
	100%
	100%
	4


Table 2: Delta CQI between ABS and non-ABS: Case 2: Noc1 = Noc2 = Noc2 

	SNR

(Es/Noc2) 

(dB)
	ABS
	Non-ABS
	Delta CQI

	
	Percentage within  

Median CQI +/-1
	Percentage within  

Median CQI +/-1
	

	1
	100%
	100%
	4

	2
	100%
	100%
	5

	3
	100%
	100%
	4

	4
	100%
	100%
	5

	5
	100%
	100%
	4

	6
	100%
	100%
	5

	7
	100%
	100%
	4

	8
	100%
	100%
	5

	9
	100%
	100%
	4

	10
	100%
	100%
	4

	11
	100%
	100%
	4

	12
	100%
	100%
	4

	13
	100%
	100%
	4

	14
	100%
	100%
	4

	15
	100%
	100%
	3


Table 3: Delta CQI between ABS and non-ABS: Case 3: Noc1 = Noc2, Noc3 = Noc1+3.2 

	SNR

(Es/Noc2) 

(dB)
	ABS
	Non-ABS
	Delta CQI

	
	Percentage within  

Median CQI +/-1
	Percentage within  

Median CQI +/-1
	

	1
	100%
	100%
	4

	2
	100%
	99.9%
	5

	3
	100%
	97.9%
	5

	4
	100%
	100%
	4

	5
	100%
	100%
	5

	6
	100%
	99.3%
	4

	7
	100%
	100%
	4

	8
	100%
	100%
	5

	9
	100%
	100%
	4

	10
	100%
	100%
	5

	11
	100%
	100%
	4

	12
	100%
	100%
	5

	13
	100%
	100%
	4

	14
	100%
	100%
	4

	15
	100%
	100%
	4


2.2.2 CRS-IC in ABS and no CRS-IC in non-ABS

In this section, simulation results of delta CQI are presented with no CRS IC in non-ABS. Actually, UE could perform CRS-IC in non-ABS to improve performance. However, doing the same for measurement purpose would lead to better than actual channel report by UE about the non-ABS. This is because, despite using CRS-IC in non-ABS the PDSCH of serving cell will receive interference from PDSCH of interfering cell that can’t be cancelled. So, to get the true information about non-ABS channel, CRS-IC function should be turned off. As seen from the below simulation results:

Observation 2: The actual delta CQI is much larger if CRS-IC is turned off in non-ABS.  
Hence, we propose that

Proposal 2: CRS-IC should be turned off during non-ABS for FeICIC CQI test.

Table 4: Delta CQI between ABS and non-ABS: Case 1: Noc1, Noc2, Noc2 similar to eICIC 

	SNR

(Es/Noc2) 

(dB)
	ABS
	Non-ABS
	Delta CQI

	
	Percentage within  

Median CQI +/-1
	Percentage within  

Median CQI +/-1
	

	1
	100%
	100%
	4

	2
	100%
	100%
	5

	3
	100%
	100%
	5

	4
	100%
	100%
	5

	5
	100%
	100%
	6

	6
	100%
	100%
	6

	7
	100%
	100%
	6

	8
	100%
	100%
	7

	9
	100%
	100%
	7

	10
	100%
	100%
	7

	11
	100%
	100%
	7

	12
	100%
	100%
	7

	13
	100%
	100%
	6

	14
	100%
	100%
	6

	15
	100%
	100%
	6


Table 5: Delta CQI between ABS and non-ABS: Case 2: Noc1 = Noc2 = Noc2 

	SNR

(Es/Noc2) 

(dB)
	ABS
	Non-ABS
	Delta CQI

	
	Percentage within  

Median CQI +/-1
	Percentage within  

Median CQI +/-1
	

	1
	100%
	100%
	4

	2
	100%
	100%
	5

	3
	100%
	100%
	5

	4
	100%
	100%
	6

	5
	100%
	100%
	6

	6
	100%
	100%
	7

	7
	100%
	100%
	7

	8
	100%
	100%
	7

	9
	100%
	100%
	6

	10
	100%
	100%
	7

	11
	100%
	100%
	6

	12
	100%
	100%
	6

	13
	100%
	100%
	6

	14
	100%
	100%
	6

	15
	100%
	100%
	5


Table 6: Delta CQI between ABS and non-ABS: Case 3: Noc1 = Noc2, Noc3 = Noc1+3.2 

	SNR

(Es/Noc2) 

(dB)
	ABS
	Non-ABS
	Delta CQI

	
	Percentage within  

Median CQI +/-1
	Percentage within  

Median CQI +/-1
	

	1
	100%
	100%
	4

	2
	100%
	100%
	5

	3
	100%
	100%
	5

	4
	100%
	100%
	5

	5
	100%
	100%
	6

	6
	100%
	100%
	6

	7
	100%
	100%
	6

	8
	100%
	100%
	7

	9
	100%
	100%
	7

	10
	100%
	100%
	7

	11
	100%
	100%
	7

	12
	100%
	100%
	7

	13
	100%
	100%
	6

	14
	100%
	100%
	6

	15
	100%
	100%
	6


3 Conclusions

In this contribution, we presented some simulation results on CQI definition test for Rel. 11 FeICIC. We made the following observations and proposal:

Observation 1: Noc1, Noc2, Noc3 values have minimum influence on delta CQI.
Observation 2: The actual delta CQI is much larger if CRS-IC is turned off in non-ABS.  

Proposal 1: Noc1 =  Noc2 = Noc3 should be considered for FeICIC CQI test set up.

Proposal 2: CRS-IC should be turned off during non-ABS for FeICIC CQI test.
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