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1. Introduction

In RAN4 #63 UE performance AH meeting, the simulation assumptions for RI test were provided in [1]. However, the feasibility of reusing legacy methods for RI testing needs to be evaluated and some open issues are still TBD. In this contribution, we will provide simulation results based on the simulation assumptions and share our views on the remaining issues.
2. RI test feasibility
2.1 The collision between reporting CQI/RI and HARQ-ACK

In the CQI definition test, since the reporting periodicity is 5ms, the collision between CQI feedback and HARQ-ACK cannot be avoided, which has been analyzed in [2]. However, in eICIC RI test, we notice that the reporting periodicity has changed from 5ms to 10ms and this modification provide the possibility to avoid the collision between CQI/RI and HARQ-ACK. In all the CSI tests, since subfram #0 and #5 are not scheduled, no HARQ-ACK will be transmitted in subframe #4 and #9. Therefore, if we report CQI and RI in subframe #4 and #9 separately, all collisions could be avoided. In this case, it is not necessary to multiplex CQI or RI with the HARQ-ACK on PUSCH. Figure 1 shows this situation.
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Figure 1 Avoiding collision between CQI/RI and HARQ-ACK

Based on above analysis, the proposed values for cqi-pmi-ConfigIndex and ri-ConfigIndex for both FDD and TDD are shown in Table 1.
Table 1 proposed parameters for RI test

	Configuration
	FDD
	TDD

	cqi-pmi-ConfigIndex
	11
	10

	ri-ConfigIndex
	5
	5


Based on the above analysis, we propose that
Proposal 1: Configure CQI and RI reporting in subframe #4 and #9 separately to avoid using piggyback in RI test.
2.2 Simulation results for RI test

This section provides the simulation results for RI test including the gamma value and BLER curves. The detailed simulation assumptions are shown in Appendix. We take both 1 HARQ and 4 HARQ into consideration. Both low correlation and high correlation are simulated. To reduce working load, we only consider opinion 1 as ABS pattern. The MCS selection is based on the reported CQI. Figure 2 and Figure 3 show the BLER performance and throughput gain under low and high channel correlation conditions for HARQ 1 transmission. Figure 4 and Figure 5 show the BLER performance and throughput gain under low and high channel correlation conditions for HARQ 4 transmission.
[image: image2.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: image3.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 Gain

low correlation, HARQ = 1

 

 

gamma1, LMMSE receiver

gamma2, LMMSE receiver


Figure 2 BLER and throughput gain of HARQ 1 transmission for low correlation
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Figure 3 BLER and throughput gain of HARQ 1 transmission for high correlation
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Figure 4 BLER and throughput gain of HARQ 4 transmission for low correlation
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Figure 5 BLER and throughput gain of the HARQ 4 transmission for high correlation

Observation 1: For the low correlation channel condition with 1 HARQ as shown in Figure 2, we observe that the BLER performances for fixed rank 1 and rank 2 are close or lower than 0.2 except for 16dB with rank 1. Regarding the test metrics, it can be seen from the right one that 1 is stable in higher SNR range and 2 is stable too in lower SNR range except for 4dB. 

Observation 2: For the high correlation channel condition with 1 HARQ as shown in Figure 3, we observe that the BLER with fixed rank 1 is about 0.4 and 1 is always around 1. 

Observation 3: From Figure 4 and Figure 5, we observe that the performance of both BLER and throughput gain with 4HARQ retransmission is more stable than those with 1 HARQ. 
2.3 Test cases and test SNR points

In the RAN4 #63 UE performance AH meeting, it was proposed to use Rel-8/Rel-9 RI Test 1 and Test 2 as a start point to investigate the feasibility of RI testing for eICIC by evaluating the effect of CQI mismatch on the relative throughput gain and BLER. From the above simulation results, we observe that the BLER is much lower than 0.5 and from the aspects of test metrics the CQI mismatch for 1 HARQ assumption is tolerable in the RI test. Moreover, the throughput gain seems stable except for a few of SNR testing points. So reusing Test 1 and Test 2 of the Rel-8/9/10 RI test methodology is a good solution. Although the performance assuming 4-HARQ retransmission is more stable than that assuming 1 HARQ, there would be some concerns that retransmission gain might impact the purpose of RI testing, which is similar to what happened in Rel-8.
Regarding Test 3, the poor UE may pass RI test easily by only measuring SNR rather than rank, which will jeopardize the eICIC RI testing. So it would be better to introduce Test 3 into eICIC RI testing too. As for the test metric for Test 3, 1 could be considered because the value of 1 might not be seriously impacted by CQI mismatch. The above simulation results have proved that.
As for the test SNR points, we propose to reuse Rel-8/9/10’s test points for eICIC RI testing, i.e., 0dB for Test 1 and 20dB for both Test 2 and Test3.
Proposal 2: Reuse Rel-8/Rel-9 test metric for Test 1 and Test 2 and use 1 as test metric for Test 3, and reuse Rel-8/Rel-9’s test points for eICIC RI tests.
3. Proposals

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

Proposal 1: Configure CQI and RI reporting in subframe #4 and #9 separately to avoid using piggyback in RI test.
Proposal 2: Reuse Rel-8/Rel-9 test metric for Test 1 and Test 2 and use 1 as test metric for Test 3, and reuse Rel-8/Rel-9’s test points for eICIC RI tests.
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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
	
	a) Low as baseline

b) High by interested companies 

	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
	
	Option 1: [11000100 11000000 11000000 11000000 11000000]

	
	CCSI,1
	
	Option 1: [00111011 00111011 00111011 00111011 00111011]

	ABS pattern (interfering cell)
	
	Option 1: [11000100 11000000 11000000 11000000 11000000]

	Maximum number of HARQ transmissions
	
	a) 1 HARQ Tx as baseline

b) 4 HARQ Tx by interested companies

	MCS selection
	
	a) Based on reported CQI as baseline

	Reporting mode
	
	[PUCCH 1-0]

	PUCCH Report Type for wideband CQI
	
	[4]

	PUCCH Report Type for RI
	
	3

	Reporting periodicity 
	ms
	[Npd= 10]

	CQI delay
	ms
	[8]

	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


The expected simulation output from this study is BLER for fixed rank RI = 1 and RI = 2 as well as (1 and (2 in ABS subframes as a function of ES/Noc2. Additional simulation output can be provided as well.
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