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1. Introduction
In the last RAN4 meeting, the way forward for CSI requirements was presented in [1].  In the current state of RAN4 CSI and demodulation tests, there are no requirements at all for rank indication (RI).  In this contribution, we propose a possible test case to cover RI.
2. Background
In discussions during the last RAN4 meeting [2], it was established that performing a rank indication test would be very helpful in ensuring consistent UE behaviour when in MIMO transmission modes.  Rank indication is currently used in both open-loop and closed-loop spatial multiplexing modes.  Unfortunately, unlike CQI, the definition of rank is not explicitly stated in RAN1 specifications.  
Hence, a performance test similar to that for PMI reporting in the closed-loop spatial multiplexing (CL-SM) FRC demodulation tests would be preferable.  However, some concerns were raised previously by other companies [2] on the inclusion of rank indication in CL-SM FRC tests, since it violates the principle that it should be a “fixed” reference channel.  Alternatively, AMC throughput type tests in the context of CQI testing may be considered, but a throughput test in CQI testing is yet to be agreed upon, and concerns about its effectiveness have also been raised previously by numerous companies.  In this contribution, we propose a simple extension to the UE demodulation FRC tests for open-loop spatial multiplexing to include the rank indication feedback that allows rank to be tested in the context of a fixed reference channel.
3. Rank Indication Test
We propose using the open-loop spatial multiplexing transmission mode as a simple test for rank indication.  This will be an FRC-type test, and can be thought of as a combination of the large-delay CDD test and the transmit diversity test, where the test eNB would select to use transmit diversity if the reported rank is 1, and large-delay CDD when the reported rank is greater than 1.  The verification of rank-indicator performance is thus done via the throughput performance.  This approach avoids the complications which arise from a strict “rank” definition, and simply ensures that the UE chooses the correct rank that would give the better performance.  Furthermore, since the test is in the context of an FRC test, it avoids the controversies of an AMC-type throughput test.  
Note that this can even be used as a replacement for the separate tests for transmit diversity and large-delay CDD, if this is agreeable to RAN4.  In effect, we can hit three birds with one stone, verifying transmit diversity, LD-CDD, and RI all in one test.  The appendix shows proposed text for the demodulation framework [3] that combines these three tests. 
4. Conclusions
In this contribution, we proposed a possible test case that verifies RI performance using the open-loop spatial multiplexing transmission mode.  
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Appendix:
2.6 Open-loop spatial multiplexing

The purpose of these scenarios is to verify the performance of large-delay CDD (LD-CDD), transmit diversity, and rank-indication with 2 and 4 TX antennas. 
	Scenario
	Description
	Reference channel
	Propagation model
	Antenna correlation
	Verification point

	6.1
	2x2 16QAM 1/2 10MHz SFBC (if RI=1) or LD-CDD (if RI>1)
	R.11
	EVA70
	Low
	70% tp

	6.2
	4x2 16QAM 1/2 10MHz SFBC (if RI=1) or LD-CDD (if RI>1)
	R.14
	EVA70
	Low
	70% tp


2.7 Transmit diversity

The purpose of these scenarios is to verify the performance of transmit diversity in high speed train.  
	Scenario
	Description
	Reference channel
	Propagation model
	Antenna correlation
	Verification point

	
	
	
	
	
	

	7.1
	2x2 QPSK 1/3 10MHz SFBC
	R.10
	HS-train
	Low
	70% tp

	
	
	
	
	
	














































































