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1 Introduction 
In RAN4 #60, initial test frameworks of static CQI and PMI FDD have been agreed and there are some remaining issuses such as SNR testing point etc. [1][2].
Contribution [3] is adopted as the working assumption. For fading CQI test, frequency-selective CQI test may suffer from the initial phase and TAE [4]. It is proposed to consider some simplification for frequency-selective CQI test to take in to account those uncertainty. This contribution provides further discussion on the detailed configurations for the CQI test. 
For PMI test, the single PMI requirements for TDD are defined in terms of the 
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but how to rotate the main direction is FFS. For multiple PMI requirements for TDD, RAN4 have not decided whether it is necessary to rotate the main direction. This contribution further discusses these remaining issues.
2 CQI tests with 4 and 8 TX ports
2.1 The PUCCH 1-1 static test
Testing point selection:

According to tentatively agreed framework for the CSI performance requirements on eDL MIMO, testing points (SNR) need further study for Rel-10 CQI tests.
Currently in the specification [4] for PUCCH 1-1 static CQI test, the testing points are agreed to be: 10 or 11; 16 or 17. For each test, the minimum requirements shall be fulfilled for at least one of the two SNR(s) and the respective wanted signal input level. With the introduction of eDL-MIMO, 4x2 for FDD and 8x2 for TDD are to be adopted as antenna configuration which is expected to bring significant beamforming gain for each codeword. So for 4x2, [7 or 8 dB] and [13 or 14 dB] seem preferable as the testing SNRs; for 8x2, [4 or 5 dB] and [10 or 11 dB] seem preferable as the testing SNRs for Rel-10 static CQI test in [5][6].
Table 1 – Results for the PUCCH 1-1 reporting mode for FDD (CW1)
	SNR [dB]
	CQI distribution
	BLER

	
	Ratio of reported CQI in the range of [medianCQI-1: medianCQI+1] 
	MED - 1
	MED 
	MED + 1

	3.5
	100%
	< 10% 
	< 10% 
	>10%

	4
	100%
	< 10% 
	< 10% 
	>10%

	4.5
	100%
	< 10% 
	< 10% 
	>10%

	5
	100%
	< 10% 
	< 10% 
	>10%

	5.5
	100%
	< 10% 
	< 10% 
	>10%

	9.5
	100%
	< 10% 
	< 10% 
	>10%

	10
	100%
	< 10% 
	< 10% 
	>10%

	10.5
	100%
	< 10% 
	< 10% 
	>10%

	11
	100%
	< 10% 
	< 10% 
	>10%

	11.5
	100%
	< 10% 
	< 10% 
	>10%


Table 2 – Results for the PUCCH 1-1 reporting mode for FDD (CW2)
	SNR [dB]
	CQI distribution
	BLER

	
	Ratio of reported CQI in the range of [medianCQI-1: medianCQI+1] 
	MED - 1
	MED 
	MED + 1

	3.5
	100%
	< 10% 
	< 10% 
	>10%

	4
	100%
	< 10% 
	< 10% 
	>10%

	4.5
	100%
	< 10% 
	< 10% 
	>10%

	5
	100%
	< 10% 
	< 10% 
	>10%

	5.5
	100%
	< 10% 
	< 10% 
	>10%

	9.5
	100%
	< 10% 
	< 10% 
	>10%

	10
	100%
	< 10% 
	< 10% 
	>10%

	10.5
	100%
	< 10% 
	< 10% 
	>10%

	11
	100%
	< 10% 
	< 10% 
	>10%

	11.5
	100%
	< 10% 
	< 10% 
	>10%


Table 3 – Results for the PUCCH 1-1 submode 1 reporting mode for TDD (CW1)
	SNR [dB]
	CQI distribution
	BLER

	
	Ratio of reported CQI in the range of [medianCQI-1: medianCQI+1] 
	MED - 1
	MED 
	MED + 1

	6.5
	100%
	< 10% 
	< 10% 
	>10%

	7
	100%
	< 10% 
	< 10% 
	>10%

	7.5
	100%
	< 10% 
	< 10% 
	>10%

	8
	100%
	< 10% 
	< 10% 
	>10%

	8.5
	100%
	< 10% 
	< 10% 
	>10%

	12.5
	100%
	< 10% 
	< 10% 
	>10%

	13
	100%
	< 10% 
	< 10% 
	>10%

	13.5
	100%
	< 10% 
	< 10% 
	>10%

	14
	100%
	< 10% 
	< 10% 
	>10%

	14.5
	100%
	< 10% 
	< 10% 
	>10%


Table 4 – Results for the PUCCH 1-1 submode 1 reporting mode for TDD (CW2)
	SNR [dB]
	CQI distribution
	BLER

	
	Ratio of reported CQI in the range of [medianCQI-1: medianCQI+1] 
	MED - 1
	MED 
	MED + 1

	6.5
	100%
	< 10% 
	< 10% 
	>10%

	7
	100%
	< 10% 
	< 10% 
	>10%

	7.5
	100%
	< 10% 
	< 10% 
	>10%

	8
	100%
	< 10% 
	< 10% 
	>10%

	8.5
	100%
	< 10% 
	< 10% 
	>10%

	12.5
	100%
	< 10% 
	< 10% 
	>10%

	13
	100%
	< 10% 
	< 10% 
	>10%

	13.5
	100%
	< 10% 
	< 10% 
	>10%

	14
	100%
	< 10% 
	< 10% 
	>10%

	14.5
	100%
	< 10% 
	< 10% 
	>10%


From the Table 1 and Table 2, at around [7 or 8 dB] and [13 or 14 dB], it is not sensitive against the input SNR. The same results can be found from table 3 and 4 for TDD static CQI test when SNR test point is set to [4 or 5 dB] and [10 or 11 dB] 
2.2 The PUCCH 1-1 fading test

Testing point selection:

Figure 1 and Figure 2 show the adptive CQI distribution [0 16] for FDD and TDD. 
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Figure 1: CQI distribution for FDD
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Figure 2: CQI distribution for TDD
The CQI distribution not in [median CQI -1, median CQI +1] decreases as shown in Figure 1 for 4x2. The CQI distribution not in [median CQI -1, median CQI +1] sharply decreases when SNR is larger than 12dB. Same results can be seen in Figure 2. When post-combining SNR is higher than the last CQI level threshold, BLER becomes smaller with the SNR increase [5]. 
For 4x2, [3 or 4 dB] and [9 or 10 dB] seem preferable as the testing SNRs; for 8x2, [0 or 1 dB] and [6 or 7 dB] seem preferable as the testing SNRs for Rel-10 PUCCH 1-1 fading CQI test.

Fixed PMI in wideband fading CQI test

Same as the static CQI test, fixed PMI is also preferred for the wideband fading CQI test. With the fading channel condition, one concern might be the difficulty of maintaining the “main direction” in the real test. If practical factors are agreed to be taken into account, the PMI can be restricted to a subset of the candidate codebooks (currently it is restricted to the best suited codebook). The purpose is still to limit the PMI gain as much as possible in wideband fading CQI test. If fixed PMI is adopt, PUCCH 1-1 submode 2 could be selected for this test.
2.3 The PUSCH 3-1 fading test

TX antenna number selection
Figure 3 shows the results for SNR = 6 dB with perfect timing for 2x2 and 4x2. There is little difference between them. Furthermore PUSCH 3-1 reporing mode with 8Tx has been evaluated in single PMI test, so it makes sense to simplify the antenna configuration from 4x2 to 2x2.
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Figure 3: Sub-band differential CQI distribution
PMI selection in frequency-selective fading CQI test

Same as the static CQI test and wideband fading CQI test, fixed PMI is also preferred for the subband fading CQI test. If practical factors are to be taken into account, the PMI can also be restricted to a subset of the candidate codebooks. The purpose is still to limit the PMI gain as much as possible in fading CQI test.
3 PMI tests with 8 TX ports
First of all, we recall the way forward from RAN4#60 meeting on 8Tx TDD PMI test:

· 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 for FDD are specified in terms of the ratio

· 
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· where 
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 is [60] % of the maximum throughput obtained at 
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 the throughput measured at 
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with precoders configured according to the UE reports.
· The single PMI requirements for TDD are defined in terms of the 

· 
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· Where 
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 is the throughput obtained using random precoding, and 
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 is the throughput measured with precoders configured according to the UE reports. The conditions in terms of SNR are TBD, The multiple PMI requirement for TDD are TBD.

3.1 PUSCH 3-1 single PMI test

High correlation and randomlization main direction by phase rotation have been agreed in last meeting: 
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We prefer to use (2) to rotate the main direction since the first one ignores the signal power that one direction antenna group leaks to the other direction antenna group. 
There are three proposed methods for rotation [7~12]:

Method 1: Use random selected  to ensure that main direction is changedin single PMI test and the would not change in whole test. In this case, rotation angle is defined as
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.  This rotation method covers half of the beam grid, the rest half of beam grid is the mirror of 
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. At same time fixed PMI and follow PMI are evaluated and corresponding performances are shown in Figure 4, Figure 5 and Figure 6.
Method 2: Make  increase over time to ensure that the variation of the main direction can be tracked by the selection of W1 
In this case, rotation angle is defined as
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.  This rotation method can cover one cycle if simuatlion time is enough. At same time fixed PMI and follow PMI are evaluated and corresponding performances are shown in Figure 7 and Figure 8.
Method 3: Use random to ensure that the variation of the main direction can be tracked by the selection of W1 
In this case, rotation angle is defined as
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.  The angle of rotation is a random value. At same time fixed PMI and follow PMI are evaluated and corresponding performances are shown in Figure 9.
From the simulation results, method 3 can be excluded because this method can not show gain compared to the random PMI selection. Regarding the method 1 and method 2, method 1 is simple and method 2 is good enough to avoid cheating in the test:
· Method 1:

· Shortcoming: there is possibility that the UE with fixed PMI can pass the test as shown in the Figure 1.
· Merit: channel generation is simple since there is only one time 
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 matrix decomposition.
· If this method is adopted, we propose that rotation angle is
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.
· Method 2:

· Shortcoming: the test equipment should update the channel correlation matrix each TTI. Furthermore how to guarantee the high corration property is FFS when 
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 is updated each TTI.
· Merit: the UE with bad W1 selection algorithm such as Fixed PMI would fail in this test.

· If this method is adopted, we propose that rotation angle is
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For UE vendor, one would not take high risk to fix PMI to pass single PMI test, so method 1 may be a good choice for single PMI test.
There is substitute method that 10000 subframes test time can be devided into several segments. Each segement rotates one angle. It is compromise between method 1 and method 2.
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Figure 4: Throughput with fixed first PMI using method 1        Figure 5: Throughput with follow PMI using method 1 
[image: image28.emf]0 2 4 6 8 10 12 14 16 18

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

W1 index

Percentage

W1 distribution

 

 

0*pi/16

1*pi/16

2*pi/16

3*pi/16

0 2 4 6 8 10 12 14 16 18

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

W1 index

Percentage

W1 distribution

 

 

4*pi/16

5*pi/16

6*pi/16

7*pi/16

0 2 4 6 8 10 12 14 16 18

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

W1 index

Percentage

W1 distribution

 

 

8*pi/16

9*pi/16

10*pi/16

11*pi/16

0 2 4 6 8 10 12 14 16 18

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

W1 index

Percentage

W1 distribution

 

 

12*pi/16

13*pi/16

14*pi/16

15*pi/16


Figure 6: W1 distribution with follow PMI with rank1 using method 1
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Figure 7: Throughput with fixed first PMI using method 2  Figure 8: Throughput  with follow/rand PMI using method 2
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Figure 9: Throughput with fixed first PMI using method 3
3.2 PUSCH 1-2 multiple PMI test

Fig. 10 shows the throughput of multiple PMI performance in EVA5 high spatial correlation channel. Considering that this test focuses on W2 selection performance, we prefer using fixed W1 and follow W2.
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Figure 10: Throughput with different PMI selection method
4 Conclusions

In this contribution we provide follow-up discussion on eDL-MIMO CQI and PMI test. Proposals can be summarized as following:
For CQI test:

The PUCCH 1-1 static test: 
1. For 4x2, [7 or 8 dB] and [13 or 14 dB] seem preferable as the testing SNRs; for 8x2, [4 or 5 dB] and [10 or 11 dB] seem preferable as the testing SNRs for Rel-10 static CQI test.
2. PMI is proposed to be fixed or restricted to a subset.

The PUCCH 1-1 fading test:

1. For 4x2, [3 or 4 dB] and [9 or 10 dB] seem preferable as the testing SNRs; for 8x2, [0 or 1 dB] and [6 or 7 dB] seem preferable as the testing SNRs for Rel-10 PUCCH 1-1 fading CQI test.
2. PMI is proposed to be fixed or restricted to a subset.
The PUSCH 3-1 fading test:
1. It is proposed to have simulation evaluation on those values of  and 
2. It makes sense to simplify the antenna configuration from 4x2 to 2x2.
3. PMI is proposed to be fixed or restricted to a subset.
For PMI test:

The PUSCH 3-1 single PMI test: 
1.Random selected is proposed for single PMI test and the would not change in whole test. 
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The PUSCH 1-2 multiple PMI test: 
1.Fixed W1 and follow W2 is reasonable for W2 test
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