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1. Introduction
In RAN4 #62bis further discussions took place on the definition of a static CQI test for eICIC [1]. Main focus areas were the test metrics, the transmission mode and the channel model in the serving and interfering cell.
In this contribution we provide further considerations on the static CQI test case for eICIC.
2. Discussion
In RAN4 #62bis further discussions took place on the definition of a static CQI test for eICIC [1]. Main focus areas were the test metrics, the transmission mode and the channel model in the serving and interfering cell. Open questions include

· What additional test metrics shall be included? Metrics under discussion are the (CQI in ABS and non-ABS subframes and the BLER in ABS and non-ABS subframes.
· What transmission mode shall be used in the serving cell? How shall the interference be modelled in the interfering cell?

· What channel model shall be used in the serving and the interfering cell?
In the sequel, we address these open issues.
Two options have been discussed in RAN4 #62bis for the channel model, i.e. either using the same channel model for serving and interfering cell or using different channel models in the serving and the interfering cell. The following channel models were considered
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Figure 1, Figure 2, Figure 3 and Figure 4 show for both options the BLER in ABS and non-ABS subframes as well as the (CQI. The results for Option 1 were already presented in [2]. The simulation assumptions can be found in the appendix. TM2 was applied in all scenarios. It is seen in the figures that the BLER criterion is fulfilled for almost all SNR test points for both options both in ABS and non-ABS subframes. The only test point where the BLER criterion is not fulfilled is ES/Noc2 = 1 dB in case of non-ABS.  
For non-ABS subframes, the test setup is similar to Rel-8/9. It is also not expected that an advanced receiver should have problems to meet the BLER criterion in a non-ABS subframe. Therefore, we believe that the BLER criterion could be introduced for non-ABS subframes.

Proposal 1: The BLER criterion for non-ABS subframes should be introduced as a metric in the Rel-10 eICIC CQI test.  

However, we propose not to introduce the BLER criterion for ABS subframes as a metric for the CQI test. It has already been explained in [2] that the reason why the BLER criterion is fulfilled is a compensation effect that depends very much on the particular settings of the interference levels.
Proposal 2: The BLER criterion for ABS subframes should not be used as a metric in the Rel-10 eICIC CQI test since it does not allow to define a receiver agnostic criterion.
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Figure 1: Same channel models in serving and interfering cell ( left) BLER in ABS subframes, right) BLER in non-ABS subframes
[image: image6.emf][image: image7.emf]
Figure 2: Different channel models in serving and interfering cell ( left) BLER in ABS subframes, right) BLER in non-ABS subframes

Next we investigate the difference of the mean reported CQI in ABS and non-ABS subframes. In ABS subframes the SNR on the CRS subcarriers is given by ES/Noc2 since OFDM symbols #0, #4, #7, #11 experience noise level Noc2. In non-ABS subframes the SINR on the CRS subcarriers is given by ES/(Noc3+ES,I). With the agreed values of Noc3/Noc2 = 3.2 dB and ES,I/Noc2 = 6 dB this SINR can be written as ES/(Noc3+ES,I) = ES/(6.09 ( Noc2) = ES/Noc2 – 7.85 dB. One CQI value represents roughly a SNR difference of 2 dB. Hence, the expected difference in median CQI should be in the order of 4 with slight variations given the quantization of the CQI. This is true if no additional MMSE suppression gains are available. 

Figure 3 and Figure 4 show that the median of the reported CQI in ABS and non-ABS subframes is very similar for both channel model options. For different channel models in serving and interfering cell, the reported CQI is one value higher in non-ABS subframes for low SNR. It seems that both channel model options allow applying (CQI as metric in the CQI test. We do not have a strong preference for one or the other channel model.
Observation 1: Both channel model options allow applying (CQI as metric in the CQI test.

Proposal 3: The (CQI between ABS and non-ABS subframes should be applied as additional metric in the static CQI tests since it allows to define a receiver agnostic criterion.
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[image: image9.emf]Figure 3: Same channel models in serving and interfering cell ( left) Mean CQI in ABS subframes, right) Mean CQI in non-ABS subframes


Figure 4: Different channel models in serving and interfering cell ( left) Mean CQI in ABS subframes, right) Mean CQI in non-ABS subframes
The considerations and simulations provided above assumed transmission mode TM2. According to the reasons outlined in [2], we propose to apply TM2 in the static CQI test.

Proposal 4: It is proposed to apply TM2 as transmission mode in the serving cell in the static CQI test case rather than TM1.
Following the framework of Rel-8/9, we propose to test at two consecutive SNR points to account for the sensitivity of the input SNR. Based on the simulations provided above, we propose to test at ES/Noc2 = 3 dB/4dB and at ES/Noc2  = 13 dB/14 dB. 

Proposal 5: It is proposed to test at ES/Noc2 = 3 dB/4dB and at ES/Noc2  = 13 dB/14 dB.
3. Conclusion 
In this contribution we provide further considerations on a static CQI test for eICIC. In particular, we make the following proposals.
Proposal 1: The BLER criterion for non-ABS subframes should be introduced as a metric in the Rel-10 eICIC CQI test. 
Proposal 2: The BLER criterion for ABS subframes should not be used as a metric in the Rel-10 eICIC CQI test since it does not allow to define a receiver agnostic criterion.
Proposal 3: The (CQI between ABS and non-ABS subframes should be applied as additional metric in the static CQI tests since it allows to define a receiver agnostic criterion.

Proposal 4: It is proposed to apply TM2 as transmission mode in the serving cell in the static CQI test case rather than TM1.
Proposal 5: It is proposed to test at ES/Noc2 = 3 dB/4dB and at ES/Noc2  = 13 dB/14 dB.
Observation 1: Both channel model options allow applying (CQI as metric in the CQI test.

We suggest to take these proposals into account in the definition of a static CQI test for eICIC. A companion CR to introduce the additional test metrics in the eICIC CQI test is provided in [3].
4. Appendix: Simulation Assumptions

	Parameter
	　Value

	System bandwidth
	10 MHz

	Cyclic prefix
	Normal

	Transmission mode
	2

	Number of OFDM symbols for PDCCH
	3 symbols per subframe

	Antenna configuration
	2x2, low correlation

	Propagation channel
	AWGN

serving cell H = 
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interfering cell H = 
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	Power allocation (ρA,  ρB) 
	-3 dB

	Serving cell SNR measured at CRS
	To be simulated for 1 to 15dB [2dB step]

(SNR = Es/Noc2 for interference model alternative 1)

	Feedback mode
	PUCCH 1-0

	Physical channel for CQI reporting
	PUCCH Format 2

	PUCCH Report Type
	4

	Reporting periodicity
	NP = 5

	cqi-pmi-ConfigurationIndex
	6

	Frequency error
	0 Hz

	Tx EVM error 
	6%

	Maximal number of HARQ transmission
	1

	Pattern for CSI1 measurements
	[10101010]

	Pattern for CSI2 measurements
	[01010101]

	ABS pattern in interfering cell
	[10101010]

	Interfering cell configuration
	Non-MBFSN ABS with non-colliding RS

	Interference model
	Alternative 1 (Es_int/Noc2=[6] dB in ABS and Noc3/Noc2=3.2 dB, Noc2/Noc1 = 4 dB)

	Receiver
	Realistic MMSE-IRC
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