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1 Introduction 
In RAN4 #62, test frameworks for CQI and PMI have been agreed in [1]. In this contribution, we provide simution results for fading CQI and PMI tests and give our views on SNR test points for CQI tests and SNR definition.
2 SNR definition

In current specification 36.101, the SNR is defined as
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Where the 
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 is the received energy per RE during the useful part of the symbol. The 
[image: image4.wmf](1)

oc

N

 and 
[image: image5.wmf](2)

oc

N

 is the power spectral density of a white noise source. From the formula above, SNR is defined at the receiver side, which implys that the gain from the beamforming is included in the SNR.  

During the test, several steps may be considered in the SNR setting.

1: Training: TE should measure the received signal power at the antenna connector for a period.

2: SNR setting:  TE can adjust the received signal power or noise power based on the calibrated signal power. 
For MIMO test, e.g, closed loop spatial multiplexing demodulation test and CSI test, the reporting PMI is UE specific and dynamic, so long term average of SNR should be considered. It means that TE should take long period to get the average signal power. Furthermore, how to guanartee the SNR setting tolerance during the test is FFS.
However, the minimum requirements for the Rel-8 spatial multiplexing tests were based on simulations where the SNR is defined at the transmitter side, hence conflicting with the RAN4 definition of SNR. If the SNR is defined at the receiver side, the requirement is so high especially for 4T2R spatial multiplexing tests that no UE can pass this test.

In order to solve the issue, there are several options that can be considered as below:
Option 1: 
[image: image6.wmf]s

E

ˆ

 in the current definition of SNR is replaced by a quantity that is based on the CRS energy
Advantage: 
· The method avoids the impact of instantaneous beamforming gain.

· There is no need to resimulate some demodulation tests and CSI tests

Disadvantage: 
· Need to redefine the SNR definition.

·  For TM7, TM8 and TM9, 
[image: image7.wmf]s

E

ˆ

definition of DMRS signal or data symbols is straightforward since the demodulation RS is DMRS and we should consider the power relationship between the DMRS and CRS.
Options 2: 
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 is defined at TX side

Advantage:  same as option 1.
Disadvantage: 
· Need to redefine the SNR definition.

· TE manufacturers need to accept this change.

Options 3: 
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 is defined at the RX side

Advantage: 
· There is no need to modify the SNR definition
Disadvantage: 

· SNR tolerance can be guaranteed due to the instantaneous BF gain
·  Need to resimulate some demodulation tests and CSI tests.
Options 4: SNR is defined at Rx side and excludes the MIMO beamforming gain.
Advantage: 

· The method avoids the impact of instantaneous beamforming gain.

· No need to resimulate some demodulation tests and CSI tests

Disadvantage: 

· No
Proposal 1: We propose to add a note: SNR definition at Rx side excludes the MIMO beamforming gain to in 36.101 subclauses 8.1.1.
3 CQI tests
3.1 Frequency non-selective CQI test
The selection probability of the proposed selected PMI in current wayforward is shown in Table 1 for ULA and XP respectively. Compared to the XP high correlation channel, the ULA high channel better matches the fixed PMI (W1 =0, W2 =0).
Table 1:  Each codebook selective probability
	Codebook set
	ULA
	XP

	W1=0,W2 = 0; [0x0000 0000 0020 0000 0000 0001 0000]
	0.98
	0.70

	Other codebook indexs
	0.02
	0.30


8TX ULA high correlation channel is more suitable for the fixed PMI (W1 =0, W2 =0);
Simulation results for CQI distribution, throughput gain and BLER in ULA and XP high correlation are shown in Figure 1, Figure 2 and Figure 3 respectively. The thoughput of ULA outperforms that of XP as shown in Table 2 (SNR =12). But the throughput of fixed CQI in ULA channel also outperforms that of XP. As a result, compared to the XP channel, there is no more throughput gain for ULA channel as shown in Figure 2. 
                                                                 Table 2: absolutely throughput 

	 Absolutely throughput in SNR12
	Follow CQI
	 Fixed CQI

	ULA
	8.7133
	8.1137

	XP
	8.6868
	7.8593
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Figure 1: CQI distribution for TDD 
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Figure 2: Throughput gain for TDD 
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Figure 3: BLER for TDD 

3.2 Frequency selective CQI test
The simulation assumptions for this test are in Table 9.3.1.2.1-1 and Table 9.3.1.2.2-1 in [1]. The simulation results are shown in Table 3 and Table 4 for FDD and TDD respectively.












Table 3: Requirement for 2T2R FDD
	SNR (dB)
	Throughput gain
	Median CQI
	BLER

	0
	2.29
	0.15
	0.05

	2
	1.96
	0.09
	0.09

	4
	1.86
	0.11
	0.19

	6
	1.88
	0.10
	0.18

	8
	1.54
	0.11
	0.37

	10
	1.94
	0.11
	0.21

	12
	1.86
	0.10
	0.17

	14
	1.85
	0.09
	0.14

	16
	1.76
	0.09
	0.11


Table 4: Requirement for 2T2R TDD
	SNR (dB)
	Throughput gain
	Median CQI
	BLER

	0
	2.2
	0.16
	0.07

	2
	1.82
	0.10
	0.15

	4
	1.66
	0.11
	0.27

	6
	1.78
	0.10
	0.24

	8
	1.43
	0.11
	0.44

	10
	1.8
	0.11
	0.29

	12
	1.78
	0.10
	0.22

	14
	1.71
	0.09
	0.22

	16
	1.67
	0.09
	0.17


· For FDD, [6 or 7 dB] and [11 or 12 dB] seem preferable as the testing SNRs; for TDD, [6 or 7 dB] and [11 or 12 dB] seem preferable as the testing SNRs for Rel-10 PUCCH 1-1 fading CQI test. 
· Our prefered the requirements are shown below:
Table 5: Requirement for 2T2R TDD and FDD
	
	Test 1
	Test 2

	 [%]
	2
	2

	 [%]
	55
	55

	 
	1.3
	1.3

	UE Category
	1-8
	1-8


4 PMI tests with 8 TX ports
4.1 PUSCH 3-1 single PMI test

The simulation assumptions for this test are in Table 9.4.1.3.2-1 in [1]. The simulation results are show in Figure 4.
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                                                                  Figure 4: Single PMI throughput ratio
For the simulation results above, we propose that the requirement for this test is 5. 

4.2 PUSCH 1-2 multiple PMI test

The simulation assumptions for this test are in Table 9.4.2.3.2-1 in [1]. The simulation results are show in Figure 5.
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       Figure 5: multiple PMI throughput ratio

For the simulation results above, we propose that the requirement for this test is 4.
5 Conclusions

In this contribution we provide follow-up discussion on eDL-MIMO CQI and PMI test. Proposals can be summarized as follow:
SNR definition
We propose to add a note: SNR definition at Rx side excludes the MIMO beamforming gain to in 36.101 subclauses 8.1.1.

For CQI test:
PUCCH 1-1 fading test:

 XP high correlation is feasible for this test

The PUSCH 3-1 fading test:

1: For FDD, [6 or 7 dB] and [11 or 12 dB] seem preferable as the testing SNRs; for TDD, [6 or 7 dB] and [11 or 12 dB] seem preferable as the testing SNRs for Rel-10 PUCCH 1-1 fading CQI test.

2: Requirements are shown below:
	
	Test 1
	Test 2

	 [%]
	2
	2

	 [%]
	55
	55

	 
	1.3
	1.3

	UE Category
	1-8
	1-8


For PMI test:

PUSCH 3-1 single PMI test: 
We propose the throughput gain for this test is 5.

PUSCH 1-2 multiple PMI test: 
We propose the throughput gain for this test is 4.
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