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1. Introduction

In RAN4#64 meeting, companies provided the simulation results for evaluating RI reporting on eICIC. These results showed that the value of gamma is unstable in SNR test range. Therefore, in this contribution, we provided some analysis and simulation results on this issue. Some relevant proposals were also provided to progress the work.
2. Discussion
Test 1
In last meeting, the simulation results from companies illustrated that the value of gamma2 for Test 1 at low SNR is unstable. The throughput ratio of follow RI and fixed rank 2 showed large fluctuation within the low SNR range. Therefore, it is very difficult to define the gamma value corresponding to the gain of follow RI. In order to stabilize the test results, two solutions were provided:
· Option1: Enable HARQ retransmission.

By enabling HARQ retransmission, the demodulation performance can be improved such that the performance impact on inappropriate CQI and RI reporting can be mitigated.
· Option2: Use reported CQI bias, i.e. CQI +/- 1.
At certain SNR points, the reported CQI may not reflecting the propagation channel condition. Such inaccurate CQI will mask the results of RI reporting. In order to mitigate this, RI reporting is performed using the reported CQI bias, i.e. CQI+/-1. However, the precondition for which CQI bias can be used is at low BLER for RI reporting. From the simulation results in [2] we can observe that the BLER for reported CQI+1 will be too large to be used in RI tests. So besides reported CQI, reported CQI-1 may be used for RI tests to highlight the gain of follow RI.
Based on the way forward in [1], we simulated the RI reporting for Test 1 in three settings respectively: 1) normal setting, 2) enabling HARQ retransmission, 3) using reported CQI-1. These results are shown in Figure 1.
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Figure 1 Throughput ratio of follow RI and fixed RI=2

Figure 1 shows the throughput ratio of follow RI and fixed RI=2 (gamma2) for these three settings. For Option 2, we can observe relatively larger throughput ratio fluctuation within the low SNR range. In comparison with the normal RI reporting, Option 2 exhibit more unstable test results. Therefore, based on the observation above, Option 2 is not feasible for Test 1. 
For Option1 (red curve) the throughput ratio with HARQ shows more favourable tendency within the low SNR range. Note that Option1 is more stable than normal RI reporting for Test 1. So we deduce that Option 1 is more suitable for Test 1. So, we propose to use HARQ retransmission for Test 1 for eICIC RI reporting and test SNR can be set to 0 dB.
Proposal 1: For Test 1, HARQ retransmission should be enabled and test SNR can be set to 0 dB.
Test 2
For Test 2 at high SNR i.e. gamma1, it is needed to check whether HARQ retransmission is enabled to make test more stable. Regarding this issue, we simulated RI reporting in two settings for Test 2 and the relevant simulation results are shown in Figure 2.
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Figure 2 Throughput ratio of follow RI and fixed RI=1

Figure 2 presents the throughput ratio of follow RI and fixed RI=1 for RI reporting without HARQ and with HARQ retransmission. The simulation curves indicate that both RI reporting without HARQ and with HARQ are stable enough for Test 2 within the high SNR range. So they can both be used to test throughput gain for Test 2. However, considering simplifying test operation and minimise the specification impact, we prefer RI reporting without HARQ retransmission for Test 2. The high SNR for Test 2 may be set to 20 dB.
Proposal2: For Test 2, HARQ retransmission is not needed and test SNR may be set to 20 dB.
3. Conclusions
In this contribution, we provide our proposals related to eICIC RI tests through the relevant simulation results and they are summarized as below:
Proposal 1: For Test 1, HARQ retransmission should be enabled and test SNR can be set to 0 dB.
Proposal2: For Test 2, HARQ retransmission is not needed and test SNR may be set to 20 dB.
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Annex A: Simulation assumptions

The simulation parameters are shown in Table A.1.

Table A.1 simulation assumptions for evaluating eICIC RI tests

	Parameter
	Unit
	Test

	Bandwidth
	MHz
	10

	PDSCH transmission mode
	
	3

	Downlink power allocation
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	dB
	-3
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	dB
	-3

	Propagation condition and antenna configuration
	
	2x2 Low EPA5 in serving and interfering cell

	CodeBookSubsetRestriction bitmap
	
	[01 for fixed RI = 1

10 for fixed RI = 2

11 for UE reported RI]

	RI configuration
	
	Fixed RI=1, Fixed RI = 2 and follow RI

	RLM/RRM measurement subframe pattern (serving cell)
	
	[10000000 10000000 10000000 10000000 10000000]

	CSI Subframe Sets (serving cell)
	CCSI,0
	
	[10000000 10000000 10000000 10000000 10000000]

	
	CCSI,1
	
	 [01111111 01111111 01111111 01111111 01111111]

	ABS pattern (interfering cell)
	
	[10000000 10000000 10000000 10000000 10000000]

	Maximum number of HARQ transmissions
	
	a) 1 HARQ Tx

b) 4 HARQ Tx

	MCS selection
	
	a) Based on reported CQI 

b) Based in addition on CQI +/- 1 

	Reporting mode
	
	PUCCH 1-0

	PUCCH Report Type for wideband CQI
	
	4

	PUCCH Report Type for RI
	
	3

	Reporting periodicity 
	ms
	Npd= 10

	cqi-pmi-ConfigurationIndex
	
	11

	ri-ConfigurationInd 
	
	5

	cqi-pmi-ConfigurationIndex2
	
	10

	ri-ConfigurationInd2
	
	2

	Serving cell SNR measured at CRS (ES/Noc2)
	dB
	To be simulated from 0 dB to 20dB in 2 dB steps 

	Interference Settings
	dB
	EI/Noc1 = 10 dB, EI/Noc2 = 6 dB, Noc3/Noc2 = 3.2 dB
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