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1 Introduction
In RAN4 meeting #67, it was agreed to define RI test for the purpose of [1]:
· UE implementation on “RI-reference-process” (only applicable for 7-1 UE)

· FFS Reporting RI accuracy based on IMR
In this contribution, we address our views on RI tests for DL CoMP, detailed design for RI test cases is also provided for reference.
2 Discussion 
The purpose of RI test is to verify that the reported rank indicator accurately represents the channel rank. Generally, the throughput obtained when PDSCH transmitting based on UE reported RI should be no lower than the minimum throughput of that obtained based on fixed rank-1 and fixed rank-2. Therefore, the ratio of the throughput obtained when transmitting based on UE reported RI and that obtained when transmitting with fixed rank (rank-1 or rank-2, depends on situations) shall be larger than a fixed value is defined as the performance requirement in Rel-8/9/10 RI test cases. The same methodology could apply to DL CoMP RI tests.
Proposal 1: Reuse the same RI test methodology used for legacy TMs in CoMP RI tests.
Table 1 summarizes the RSs used to determine CQI/PMI/RI in different transmission modes. The difference of RI measurement between TM10 and legacy TM9 is that interference measurement in TM10 is based on IMR. So it seems reasonable to test reporting RI accuracy based on IMR.
Table 1: The RSs used to determine CQI/PMI/RI and demodulation in different transmission modes
	Transmission mode
	Channel measurements
	Interference measurements
	PDSCH demodulation

	TM4
	CRS
	CRS
	CRS

	TM9
	CSI-RS
	CSI-RS
	DMRS

	TM10
	CSI-RS
	IMR
	DMRS


TM10 UEs can be categorized into two categories based on the UE capability: feature 7-0 UE supports PDSCH TM10 with a single CSI process per CC, while feature 7-1 UE supports all the characteristics of feature 7-0, and supports PDSCH TM10 with 3 or 4 CSI processes in single carrier operation. For 7-1 UE, if it is configured to report multiple CSI processes and configured a “RI-reference CSI process” for one CSI process, then the UE is expected to report the same RI as the RI in the most recent CSI report comprising RI for the configured “RI-reference CSI process”. In last RAN4 meeting, it was agreed to capture the feature of UE implementation on “RI-reference CSI process” in TM10 RI tests for 7-1 UE.
Proposal 2: Considering both reporting RI accuracy based on IMR and UE implementation on “RI-reference-process” features in CoMP RI tests.
3 Test case design 
Two test cases for RI reporting are proposed, one is to test the reporting RI accuracy based on IMR with one CSI process configured for 7-0 UE, the other is to test UE implementation on “RI-reference CSI process” for 7-1 UE. These test cases are modified based on the proposals in [2].
Case 1(for 7-0 UE only):
· Test configurations:

· Similar to Test 2 specified in Table 9.5.2.1-1 in 36.101 with the following modifications:
· One CSI process (One CSI-RS and one IMR) is configured
· Additional noise power is introduced to CSI-RS REs
· Test metrics:

· TP ratio: The ratio of the throughput obtained when transmitting based on UE reported RI and that obtained when transmitting with fixed rank 1 shall be ≥ ;
Case 2(for 7-1 UE only):

· Test configurations:

· Similar to Test 2 specified in Table 9.5.2.1-1 in 36.101 with the following modifications:
· Two TPs are configured: TP1 (the target TP) is 2T2R, EPA 5Hz, Low
TP2 (the interfering TP) is 2T2R, EVA 5Hz, high
· TP1 SNR is fixed to 20dB, TP2 is fixed to 0dB
· “RI-reference CSI process” for CSI process1 (CSI-RS1 and IMR1) are configured for TP1, CSI process2 (CSI-RS2 and IMR2) are configured for TP2
· Additional noise power is introduced to CSI-RS REs for TP1
· No PDSCH transmitting on TP2
· Test metrics:

· TP ratio: The ratio of the throughput obtained when transmitting based on UE reported RI and that obtained when transmitting with fixed rank 1 shall be ≥ ;
· The RI reported for CSI process 2 should be the same as the most recent RI for CSI process 1.
Proposal 3: Define test cases for 7-0 and 7-1 UE respectively.
4 Conclusion

This contribution addresses our views on RI tests for DL CoMP, detailed design for RI test cases is also provided for reference. Based on the discussion, the following are proposed:
Proposal 1: Reuse the same RI test methodology used for legacy TMs in CoMP RI tests.
Proposal 2: Considering both reporting RI accuracy based on IMR and UE implementation on “RI-reference-process” features in CoMP RI tests.
Proposal 3: Define test cases for 7-0 and 7-1 UE respectively.
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