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1	Introduction
In the last meeting several companies provided the results for all the metrics.
In particular the following metrics have been evaluated with MMSE baseline receiver and Advanced receiver:
· Metric 1: TRA / TR1 ≥ 1
· Metric 2: TRA / TR2 ≥ 2
· Metric 3: TRA / min(TR1,TR2) ≥ 12
· Metric 4: TRA ≥ min(TR1,TR2) + β|TR2 - TR1|
· Metric 5: # reported R2 / # reported R1 ≥ 1
The discussion on the possible new metric came from the fact that certain metrics penalize the advanced receiver compared to an MMSE baseline receiver. In particular most of the companies showed that the test for which there is a high penalization of the advanced receiver w.r.t. the MMSE receiver is at high SNR and high correlation.
In the current specification three tests are defined

Test 1: Low correlation-Low SNR: the current metric is TRA / TR2 ≥ 2
Test 2: Low correlation-High SNR: the current metric is TRA / TR1 ≥ 1
Test 3: High correlation-High SNR: the current metric is TRA / TR2 ≥ 2

An informal vote took place and it seems that most of the companies believe that for Test 2 no changes are needed. Test 1 and Test 3 may need additional discussions [1].

This contribution discusses Test 1 and Test 3 and provides a way forward.

2	Discussion
2.1	    Test 1
For Test 1, it seems that most of the companies think that test metric 1 or 2 could be used. Note that metric 2 is the metric which is used currently in the specification. 

Figure 1 and 2 shows the difference between baseline receiver and advanced receiver for metric 1 and 2 respectively.




Figure 1. Baseline and advanced receiver, metric 1, low correlation, SNR=0dB




Figure 2. Baseline and advanced receiver, metric 2, low correlation, SNR=0dB

From the plot it can be seen that metric 1 is more stable metric (less changes between baseline receiver and advanced receiver), and it can be preferable.
However it seems that the new requirement will need to be

TRA / TR1 ≥ 1<1

Hence , an additional test should be used to make sure that the throughput obtained with follow RI is not lower than the minimum achieved throughput with fixed R1 or R2 (this was proposed already in the last meeting by some companies). This corresponds to an additional test on metric 3 (this is shown in Figure 3). Hence, the total metric would be

TRA / TR1 ≥ 1<1    AND  TRA / min(TR1,TR2) ≥ 1



Figure 3. Baseline and advanced receiver, metric 3 for low correlation at SNR=0dB


Alternatively metric 2 as in legacy case is also acceptable.


2.2	    Test 3
For test 3 most of the companies preferred metric 1. Also in this case the same arguments mentioned in Section 2.1 about the additional test of metric 3 are applicable

Figure 4 and 5 show the difference between baseline receiver and advanced receiver for metric 1 and 3 respectively. Also in this case the total metric would be

TRA / TR1 ≥ 1<1    AND  TRA / min(TR1,TR2) ≥ 1


 Figure 4. Baseline and advanced receiver, metric 1, high correlation, SNR=20dB





Figure 5. Baseline and advanced receiver, metric 3, high correlation, SNR=20dB



3	   Combining the two metrics into a single metric
Instead of considering 2 metrics for the definition of the test one metric could be considered. It can be noticed that the test time is increased when considering the metric 1 plus the metric 3 because three quantities need to be computed TRA, TR1 and TR2.  This combination unfortunately does not reduce the test time (the three metrics are still needed).









Where .


Figure 6-9 show the performance of this combined metric for all the companies (by post-processing the results) for baseline and advanced receiver for Test 1 and Test 3



Figure 6.  Metric above  for varying gamma1 for baseline receiver for Test 1 (low correlation and low SNR)




Figure 7.  Metric above for varying gamma1 for advanced receiver for Test 1 (low correlation and low SNR)





Figure 8.  Metric above  for varying gamma1 for baseline receiver for Test 3, (high correlation and high SNR)
















Figure 9.  Metric above  for varying gamma1 for advanced receiver for Test 3

4	   Conclusions and proposals
In this paper we have discussed the metrics for rank indication test.
 
We propose the following:
Test 1: 

Use combination of Metric 1 and Metric 3 


Where .
The gamma1 value should be discussed further.

Test 2.
Use the same Metric as in legacy test

Test 3.
Use combination of Metric 1 and Metric 3 


Where .

The gamma1 value should be discussed further.
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