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1 Introduction
The following Table provides the tests which were agreed to be defined for PMI for both 4Tx and 8Tx.
Table 1: Currently agreed test set up for PMI

	Test mode
	Antenna configuration (Tx x Rx)
	Antenna correlation
	Channel Model
	Feedback mode

	Single-PMI (FDD)
	4 x 2
	ULA [Low]
	[EVA5]
	PUSCH 3-1

	Multiple-PMI (FDD)
	
	ULA [Low]
	
	PUSCH 1-2

	Single-PMI (TDD)
	8 x 2
	XP [Low or High]
	[EVA5]
	PUSCH 3-1

	Multiple-PMI (TDD)
	
	XP [Low or High]
	
	PUSCH 1-2


According to the way forward in [1], the following agreements were reached in the last meeting:

· The following is adopted as a way forward to 4Tx FDD tests

· Single PMI test: EPA5 [low] correlation

· Multiple PMI test: EVA5 low correlation

· Studies on the following aspects until next meeting (RAN4#60) for 8Tx TDD tests:

· Identify test scenarios in terms of channel model & spatial correlation

· Meaningful scenarios for testing W1 ensuring practical SU/MU-MIMO deployment
· Test cases should  not be such that requirements could be met with fixed choice of PMI(s)
· Randomization of main channel direction in angular domain (modelling FFS) 

· Separate or joint testing of W1 & W2 components

· Test metric(s): 

· Which reference for random precoding? 

· Random W1 & random W2

· Follow W1 & random W2 

· Fixed PMI for W1 and/or W2

· Random W1 & follow W2

· One or several test metrics?

In this contribution we provide our view on 8TX TDD tests.
2 Discussion

In the last meeting contribution [2] showed that under 8TX care should be taken when selecting the scenario. In particular it was shown that for low correlation cases the gain of follow W1 random W2 are very low while follow W2 and random W1 provides sufficient/visible gains which can be compared against the reference. IN particular this is due to the fact that W1 has been optimized in RAN 1 for high correlation scenarios. So this behavior was somehow expected. In case of high correlation the gains are visible, however a fixed selection of W1 can achieve the follow PMI performance. Hence this scenario is not the most suited as well. The reason for this behavior was shown to be the real correlation matrix which makes the principle beam to be directed always in one direction. Hence, contribution [2] proposed to randomize the principle direction of the beam by applying a random rotation matrix. We support this proposal which may be seen as the solution to verify W1 selection. 
However, in [2] it was also shown that under these conditions the gains of follow W2 with random W1 selection over random W1 and W2 selection is low and it may be difficult to define a suitable test point and requirement. Hence while this method can be well adapted for the verification of W1 it may not be well suited for the verification of W2.
Since the new precoding matrix is now defined as the product of 2 matrices W1 and W2 the test metric should be revisited.

Up to 4Tx antenna ports “the minimum performance requirements of PMI reporting are defined based on the precoding gain, expressed as the relative increase in throughput when the transmitter is configured according to the UE reports compared to the case when the transmitter is using random precoding, respectively.” The requirements are specified as
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with precoders configured according to the UE reports; 

Under TM9 and 8x2 we think that it is more convenient to define 2 metrics in order to isolate the benefits of W1 and of W2 and in order to test separately whether W1 and W2 are set according to the definition. Moreover W1 and W2 serves different purposes and are optimized in order to fulfill 
Hence we propose the following options:

Alt 1. Consider  
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= Follow W1, random W2/Random W1 and random W2
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= Follow W2, fixed W1/Random W1 and random W2

Consider EVA5 and high correlation matrix but in order to be able to define a suitable 
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 level we suggest to consider a fixed value of W1 which was shown to provide more benefits in [2]
Both 
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 should be tested at the same SNR level. Hence the definitions would be:
Test 1: 
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Test 2: 
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using random precoding for both W1 and W2, and 
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 the throughput measured at 
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with precoder W1 configured according to the UE reports and random W2 selection and 
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is the throughput measured at 
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with precoder W2 configured according to the UE reports and fixed W1 selection equal to TBD.

The drawback of this definition is that considering fixed W1 rather than random W2 allows UEs with wrong W2 selection to pass the test because most of the gains in terms of throughput are provided by the fixed W1 precoder. Moreover, simulation results show that if 60% of the maximum throughput has to be achived as in the legacy test, the SNRrnd would be too high [2]. 
Alt 2. Consider
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= Follow W1, random W2/Random W1 and random W2
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= Follow W2, random W1/Random W1 and random W2

Consider EVA5 and high correlation matrix but in order to be able to define a suitable 
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 level, define the requirements for 
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with different SNR levels.

Hence the definition would be as follows:

Test 1: 
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Test 2: 
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Where 
[image: image26.wmf]2

,

1

rnd

rnd

t

 is the throughput obtained at the SNR specified by the test using random precoding for both W1 and W2, and 
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 the throughput measured with precoder W1 configured according to the UE reports and random W2 selection and 
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is the throughput measured with precoder W2 configured according to the UE reports and random W1 selection. 
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should be tested at specific (different) SNR values defined by Test 1 and Test 2.
The same test metric should be defined for single PMI and multiple PMI.

The benfit of such metrics is that they allow checking separately the correctness of the W1 and W2 selection and identifying easily the origins of possible problems.
However this may not allow a proper verification of the definition of the full precoder which is defined as the products of W1 and W2. The verification of the composite precoding definition should be the final goal of the test. Hence the following alternative
Alt 3. Consider
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Consider EVA5 and high correlation matrix. The test metric will be defined as:
Test 1: 
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Where 
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 is the throughput obtained at the SNR specified by the test using random precoding for both W1 and W2, and 
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 the throughput measured with precoder W1 and W2 configured according to the UE reports at the same SNR level.

According to contribution [2], comparing the throughput obtained with follow W1 and random W2 is 2 to 3 dB apart from the follow W1, W2 curve, which should be compensated by the correct selection of W2. Hence W2 is providing a sufficient increase in performance to be able to discriminate between good and bad W2 selections.
This metric also has the benefit to require a single test (rather than 2) to verify the efficiency of the precoding. 
Our preference is to consider Alternative 3.

3 Conclusions
In this contribution we have discussed the metrics which could be used for the definition of tests for PMI.

We propose to use a single metric as follows:

Test 1: 
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 is the throughput obtained at the SNR specified by the test using random precoding for both W1 and W2, and 
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 the throughput measured with precoder W1 and W2 configured according to the UE reports at the same SNR level.
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