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1 Introduction
In RAN4 meeting #68, it was agreed to [1]:
· Introduce two test cases for IMR based RI reporting

· For 7-0 UE: One test is introduced to test RI reporting accuracy 

· For 7-1 UE: One test is introduced to test RI reporting accuracy and “RI-reference-process”  implementation

· FFS Rel-10 testing methodology is reused for RI reporting accuracy testing

In this contribution, we share our considerations on RI tests for DL CoMP, initial simulation results are also provided.
2 Discussion 
2.1 RI Test for 7-0 UE
The RI test case for 7-0 UE is defined to test RI reporting accuracy based on CSI-RS and IMR. The detailed test parameters can reuse the legacy Rel-10 RI test cases for CSI-RS, except for introducing one IMR. One extra cell is considered to introduce CRS interference to avoid interference measurement based on CRS. Similar to RI test cases in FeICIC, we only consider legacy test 1 and test 2. Table 1 provides the simulation assumptions for 7-0 UE.

Table 1 RI Test for 7-0 UE
	Parameter
	Unit
	Cell 1
	Cell 2

	
	
	Test 1
	Test 2
	

	Bandwidth
	MHz
	10 MHz
	10 MHz

	PDSCH transmission mode
	
	TM10
	N/A

	Downlink power allocation
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	dB
	0
	0
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	dB
	0
	0

	
	Pc
	dB
	0
	0

	
	(
	dB
	0
	0

	Propagation condition and antenna configuration
	
	2 x 2 EPA5
	1 x 2 EPA5

	Cell-specific reference signals
	
	Antenna ports 0
	Antenna ports 0

	Beamforming Model
	
	As specified in Section B.4.3 in TS36.101
	N/A

	CSI-RS 0
	
	Antenna ports 15, 16
	N/A

	CSI-RS 0 periodicity and subframe offset
TCSI-RS / ∆CSI-RS
	
	5/1
	N/A

	CSI-RS 0 configuration
	
	6
	N/A

	CSI-IM 0 periodicity and subframe offset
TCSI-RS / ∆CSI-RS
	
	5/1
	N/A

	CSI-IM 0 configuration
	
	2
	N/A

	CodeBookSubsetRestriction bitmap
	
	000011 for fixed RI = 1
010000 for fixed RI = 2

010011 for UE reported RI
	N/A

	Antenna correlation
	
	Low
	Low

	RI configuration
	
	Fixed RI=2 and follow RI
	Fixed RI=1 and follow RI
	N/A

	SNR
	dB
	[0]
	[20]
	The same as Cell 1
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	dB[mW/15kHz]
	-98
	-98
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	dB[mW/15kHz]
	[-98]
	[-78]
	The same as Cell 1

	Maximum number of HARQ transmissions
	
	1
	N/A

	Reporting mode
	
	PUCCH 1-1
	N/A

	Physical channel for CQI/PMI reporting
	
	PUSCH
	N/A

	PUCCH Report Type for CQI/PMI
	
	2
	N/A

	Physical channel for RI reporting
	
	PUCCH Format 2
	N/A

	PUCCH Report Type for RI
	
	3
	N/A

	Reporting periodicity
	ms
	Npd = 5
	N/A

	PMI and CQI delay
	ms
	8
	N/A

	cqi-pmi-ConfigurationIndex
	
	6
	N/A

	ri-ConfigurationInd
	
	1
	N/A

	Cell ID
	
	126
	0
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Fig. 1. γ1 and γ2 for CoMP 7-0 RI test under low antenna correlation
The performance requirements for Rel-10 RI test 1 and test 2 are defined by γ1 and γ2 respectively, where γ1 denotes the ratio of the throughput obtained based on UE reported RI and that obtained based on fixed rank 1, and γ2 denotes the ratio of the throughput obtained based on UE reported RI and that obtained based on fixed rank 2. Figure 1 shows the simulation results, and it is observed that the legacy requirements can still apply to the new RI test.
2.2 RI Test for 7-1 UE
The RI test case for 7-1 UE is defined to test RI reporting accuracy and “RI-reference-process” implementation. The difference between 7-0 and 7-1 tests is that 7-1 test should configure two CSI processes to test “RI-reference-process” feature. Table 2 provides the simulation assumptions for 7-1 UE.

Table 2 RI Test for 7-1 UE

	Parameter
	Unit
	Cell 1
	Cell 2

	
	
	Test 1
	Test 2
	

	Bandwidth
	MHz
	10 MHz
	10 MHz

	PDSCH transmission mode
	
	TM10
	N/A

	Downlink power allocation
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	dB
	0
	0
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	dB
	0
	0

	
	Pc
	dB
	0
	0

	
	(
	dB
	0
	0

	Propagation condition and antenna configuration
	
	2 x 2 EPA5
	2 x 2 EVA5

	Cell-specific reference signals
	
	Antenna ports 0
	Antenna ports 0

	Beamforming Model
	
	As specified in Section B.4.3 in TS36.101
	N/A

	CSI-RS 0
	
	Antenna ports 15, 16
	N/A

	CSI-RS 0 periodicity and subframe offset
TCSI-RS / ∆CSI-RS
	
	5/1
	N/A

	CSI-RS 0 configuration
	
	6
	N/A

	CSI-IM 0 periodicity and subframe offset
TCSI-RS / ∆CSI-RS
	
	5/1
	N/A

	CSI-IM 0 configuration
	
	2
	N/A

	CSI-RS 1
	
	N/A
	Antenna ports 15, 16

	CSI-RS 1 periodicity and subframe offset
TCSI-RS / ∆CSI-RS
	
	N/A
	5/1

	CSI-RS 1 configuration
	
	N/A
	3

	CSI-IM 1 periodicity and subframe offset
TCSI-RS / ∆CSI-RS
	
	N/A
	5/1

	CSI-IM 1 configuration
	
	N/A
	0

	CodeBookSubsetRestriction bitmap
	
	000011 for fixed RI = 1
010000 for fixed RI = 2

010011 for UE reported RI
	N/A

	Antenna correlation
	
	Low
	High

	RI configuration
	
	Fixed RI=2 and follow RI
	Fixed RI=1 and follow RI
	N/A

	SNR
	dB
	[0]
	[20]
	The same as Cell 1
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	dB[mW/15kHz]
	-98
	-98
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	dB[mW/15kHz]
	[-98]
	[-78]
	The same as Cell 1

	Maximum number of HARQ transmissions
	
	1
	N/A

	Physical channel for CQI/PMI reporting
	
	PUSCH
	N/A

	PUCCH Report Type for CQI/PMI
	
	2
	N/A

	Physical channel for RI reporting
	
	PUCCH Format 2
	N/A

	PUCCH Report Type for RI
	
	3
	N/A

	CSI Process 0

(RI-reference)
	CSI-RS
	
	CSI-RS 0
	N/A

	
	CSI-IM
	
	CSI-IM 0
	N/A

	
	Reporting mode
	
	PUCCH 1-1
	N/A

	
	Reporting periodicity
	ms
	Npd = 5
	N/A

	
	PMI and CQI delay
	ms
	8
	N/A

	
	cqi-pmi-ConfigurationIndex
	
	6
	N/A

	
	ri-ConfigurationInd
	
	1
	N/A

	CSI Process 1
	CSI-RS
	
	N/A
	CSI-RS 1

	
	CSI-IM
	
	N/A
	CSI-IM 1

	
	Reporting mode
	
	N/A
	PUCCH 1-1

	
	Reporting periodicity
	ms
	N/A
	Npd = 5

	
	PMI and CQI delay
	ms
	N/A
	8

	
	cqi-pmi-ConfigurationIndex
	
	N/A
	4

	
	ri-ConfigurationInd
	
	N/A
	1

	Cell ID
	
	126
	0
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Fig. 1. γ1 and γ2 for CoMP 7-1 RI test under low antenna correlation
Initial simulation results are provided in Figure 2. It is observed that the legacy γ1 and γ2 requirements can also apply to the CoMP 7-1 RI test. Considering “RI-reference CSI process” feature, one new metric should be defined for 7-1 UE. Therefore, we have the following proposals:
Proposal 1: Reuse Rel-10 test methodology for CoMP RI reporting accuracy test. 

Proposal 2: The RI reported for CSI process 1 should be the same as the most recent RI for CSI process 0.

3 Conclusion

This contribution addresses our views on RI tests for DL CoMP and provides initial simulation results. Based on the discussion, the following are proposed: 
Proposal 1: Reuse Rel-10 test methodology for CoMP RI reporting accuracy test. 

Proposal 2: The RI reported for CSI process 1 should be the same as the most recent RI for CSI process 0.
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