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1 Introduction

This contribution discusses two related topics on RI testing for eDL-MIMO. First we express our preferences on the RI testing methodology issue raised in [1,2]. Second, we focus on the detailed test scenarios for TDD transmission with 8Tx cross-pole antenna. 
2 Discussion

2.1 RI selection methodology 

In the current RI test, relative throughput is used as the metric to measure the RI performance. An issue  raised in [1] about the current methodology is that it penalizes the advanced receiver. Four different solutions were discussed in [2], where alternative solution 1 is based on absolute throughput, and solution 2 to 4 are all based on different forms of relative measure. 

The problem is raised because advanced receivers such as MLD improve the rank-2 performance, making the throughput difference between rank-1 transmission and rank-2 transmission at low SNR much smaller than  the basic MMSE receiver. Therefore, the throughput gain by using RI adaption is also getting smaller relative to rank-2 throughput with advanced receivers. 

To further evaluate the problem, we simulate the RI selection statistics using EPA 4x2 low correlation channel model.  To decide the RI, we calculate the mean capacity for each rank-1 or rank-2 codeword separately, and find the RI which maximizes the capacity, i.e.,    
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where  g is the subcarrier index, U is the set of all subcarrier across entire bandwidth,  Fl  is the PMI for the rank-1 and rank-2 codebook. The selection statistics collected over 1000 frames is shown in Fig. 1. We can see that at SNR=0dB, RI is always selected as rank-1 to maximize the capacity. In this case, the throughput of RI adaptation is similar to the rank-1 transmission throughput. As a result, alt 2 - 4 [2] do not make much difference compare to the existing 36.101 test. All the alternative solutions using different forms of relative throughput difference cannot solve the advanced receiver penalization problem. However, using absolute throughput measure creates a lot of problem itself, as listed in [2].
Current 36.101 RI test case 1 set the throughput gain requirement of rank-2 transmission at 1. In our opinion, it does not seem to be a problem to pass even for advanced receivers.    
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Fig. 1 RI selection probability for 4x2 FDD

Proposal 1: Keep the current RI test methodology for eDL-MIMO CSI test.
2.2 RI selection methodology 

In the release 8/9 RI test, 3 different SNR and antenna correlation combinations are tested, as listed in table 1. The test case is selected to ensure that doing adaptive RI will bring enough throughput gain compared to certain fixed RI case. 
Table 1. RI test cases for release 8/9

	Parameter
	Test 1
	Test 2
	Test 3

	Antenna Correlation
	Low
	Low
	High

	SNR
	0 dB
	20 dB
	20 dB

	RI configuration
	Fixed RI=2 and follow RI
	Fixed RI = 1 and follow RI
	Fixed RI=2 and follow RI


In the eDL-MIMO TDD case, 8x2 antenna configuration will be tested. The channel model is based on cross-pole antenna configuration, which brings different tradeoff compared to ULA channel model which is used in 2x2 and 4x2 antenna configuration. In particular, the high correlation cross-pole channel model still has two major eigen modes, resulting likely rank-2 transmission at high SNR case.

The RI selection statistics collected over 1000 frames over different EPA XPL channel at different SNR point is shown in Fig. 2. RI is selected using the criterion defined in eqn (1), where the precoder index is searched over the rank-1 and rank-2 8Tx codebook. We can see that at low SNR, the statistics is very similar to ULA case as shown in Fig. 1. However in high SNR case, rank-2 transmission is selected in 80-90% case, in both low correlation and high correlation channel models. In this case, the previous test case 3 will most likely fail to pass since the throughput gain using RI adaptation is very limited. Therefore, we propose the new test cases for TDD RI test as 

Table 2. RI test cases for eDL-MIMO TDD 8x2
	Parameter
	Test 1
	Test 2

	Antenna Correlation
	Low
	High

	SNR
	0 dB
	20 dB

	RI configuration
	Fixed RI=2 and follow RI
	Fixed RI = 1 and follow RI
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Fig. 2. RI selection probability for TDD 8x2 XPL
Proposal 2: Reduce the 3 RI test cases for TDD 8x2 to 2 cases by removing the case using SNR=20 dB and high antenna correlation.
3 Conclusions
In this contribution, we propose 
Proposal 1: Keep the current RI test methodology for eDL-MIMO CSI test.
Proposal 2: Reduce the 3 RI test cases for TDD 8x2 to 2 cases by removing the case using SNR=20 dB and high antenna correlation.
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