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1. Introduction

According to RAN4 #64 meeting minutes in [1], RI Test 2 at high SNR was approved and RI Test 3 with high channel correlation was excluded in Rel-10. However, the test point and the required relative throughput ratio for Test 2 are still TBD. Regarding the RI Test 1, there are some concerns on the low throughput ratio and test feasibility. In this contribution, we provide simulation results to evaluate some potential solutions and share our views on these remaining issues.
2. RI test 

In RAN4 #64 meeting, the agreements on RI test are summarized below:
Agreed Way forward:

· Framework (based on Rel-8/9 and use gamma1 and gamma2 ):

· Test 2 at high SNR, i.e., gamma1. The SNR value is TBD. And check whether HARQ retransmission is needed.
· Test 1 at low SNR: FFS
· Have offline discussion in this meeting and provide the solution options in this meeting.
· Not introduce Test 3 for eICIC RI testing.
From most companies’ simulation results in last meeting, the throughput gain for Test 1 is relatively low, because the CQI mismatch makes the BLER performance of fixed rank1 be higher than that of fixed rank 2. In order to mitigate the influence of the CQI mismatch, some solutions were mentioned during the online discussion:
· Option 1: turn on HARQ transmissions, i.e., HARQ = 4;
· Option 2: use reported CQI – 1 during the test;
In the following discussion, we provide simulation results for these potential solutions and our proposals.
2.1 Simulation results for RI test

Figure 1, Figure 2 and Figure 3 show BLER performance and throughput ratio under the low channel correlation conditions for HARQ 1 transmission, HARQ 4 transmissions and CQI-1 biasing separately. In these figures, the left one shows BLER performance and the right one provides the throughput gain. The detailed simulation assumptions are shown in Appendix.
[image: image1.emf]0 2 4 6 8 10 12 14 16 18 20

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

Es/Noc2(dB)

BLER

low correlation, HARQ = 1

 

 

fixed rank1, LMMSE receiver

fixed rank 2, LMMSE receiver

[image: image2.emf]0 2 4 6 8 10 12 14 16 18 20

0.9

1

1.1

1.2

1.3

1.4

1.5

1.6

Es/Noc2(dB)

Throughput ratio

low correlation, HARQ = 1

 

 

gamma1, LMMSE receiver

gamma2, LMMSE receiver


Figure 1 BLER and throughput gain for HARQ 1 transmission
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Figure 2 BLER and throughput gain for HARQ 4 transmissions 
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Figure 3 BLER and throughput ratio for CQI-1 scheme
Observation 1: For HARQ 1 transmission in Figure 1, we can observe the BLER of fixed rank 1 is lower than that of fixed rank2 at low SNR points, which brings the low value for (2. As for (1, it seems more stable at high SNR points. 
Observation 2: For HARQ 4 transmissions in Figure 2, retransmission gain decreases the BLER gap between fixed rank 1 and fixed rank2 at low SNR points, but the improvement for (2 is limited. 
Observation 3: For reported CQI-1 scheme in Figure 3, it is seen that the BLER performances for both fixed rank 1 and fixed rank 2 are very low, which can be expected since a pessimistic CQI is used. As for the throughput ratio, (1 and (2 are more stable than both HARQ 1 transmission and HARQ 4 transmissions. 
2.2 Test cases and test SNR points

In last meeting, some companies concern that the throughput ratio for Test 1 is too low to set a threshold. However, without Test 1, unscrupulous UE can easily pass the exam through cheating behaviour. From above simulation results, it is seen that CQI-1 scheme could make BLER performances for fixed rank1 and fixed rank 2 are very low and similar, which results in (2 stable enough to set as a threshold. So CQI-1 scheme could be considered as a solution if Test 1 is introduced in Rel-10.
As for test SNR point and throughput ratio for Test 2, it is reasonable to set 20dB as test point and (1 =1.05.
Proposal 1: CQI-1 scheme could be considered as a solution if Test 1 is introduced in Rel-10.
Proposal 2: It is reasonable to set 20dB as test point and (1 = 1.05.
3. Proposals

In this contribution, some remaining issues on CQI definition test are further discussed, proposals are summarized below:

Proposal 1: CQI-1 scheme could be considered as a solution if Test 1 is introduced in Rel-10.
Proposal 2: It is reasonable to set 20dB as test point and (1 = 1.05.
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5. Appendix: Simulation assumptions for RI test

	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
	
	2 x 2 EPA5 in serving and interfering cell

	Antenna correlation
	
	Low

	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]

	ABS pattern (interfering cell)
	
	[10000100 10000000 10000000 10000000 10000000]

	Maximum number of HARQ transmissions and MCS selection
	
	a) 1 HARQ Tx 

b) 4 HARQ Tx 
c) Based on reported 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

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

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