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1
Introduction

The advanced receiver test has been focused on demodulation test so far. A simple CSI test method was presented in [2] in last RAN4#63AH meeting without further discussion [1]. In this contribution, we share our view on CSI test for advanced receiver. 
2 
CSI test for advanced receiver
The CSI tests mainly test CQI, PMI and RI. The CQI tests include static CQI, frequency selective CQI and frequency non-selective CQI. The PMI tests include single PMI and multiple PMI test. Different transmission modes are used for each test. 

Compared to baseline receiver, there is no difference in PMI selection algorithms for advanced receiver. Therefore, we think CQI test should be the focus for advanced receiver. The purpose of the test is to ensure that the CQI is calculated based on the enhanced receiver type (with IRC as a reference receiver), so that proper eNB scheduling can be made for these enhanced UE(s). 

2.1 Transmission mode 
Transmission mode 2, 4 and 9 are used for demodulation test. In transmission mode 4 and 9, random PMI is used as interference eNB precoder. The random PMI changes per subband and per subframe. This introduces the dynamic interference which reduces the reliability for the CQI feedback. The issue becomes even worse in TM 9 since the noise covariance matrix used for demodulation test is calculated using UERS, while the noise variance matrix used for CQI feedback is calculated using CRS. Therefore, it is hard to set CQI test for TM4 and TM9. 

For both frequency selective fading and frequency non-selective fading CQI test, the CQI distribution is one of the important test metrics in CSI test. For transmission mode 2, due to the higher diversity, the CQI spread for fading channel is much reduced compared to transmission mode 1.  Therefore, we propose to use transmission mode 1 for advanced receiver CQI test.   
Proposal 1: Use transmission mode 1 for advanced receiver CQI test 
2.2 
CQI test parameters 

In CSI test, three different types of CQI are tested: static CQI, frequency selective fading CQI and frequency non-selective fading CQI. Static CQI test is the most straightforward test. However there is only one 1x2 static channel is defined in 36.101 specification. If the same channel is used for both serving cell and interference cell, then the interference will be coherently combined at the receiver side for both MRC and IRC receiver, reducing the demodulation dramatically and causing CQI mismatch. Therefore, it is more appropriate the use fading CQI test. As all the demodulation test is wideband allocation, it is natural to use frequency non-selective fading CQI as the test parameter. 

Since the key point of the CQI test is to ensure that the CQI calculation is based on advanced receiver, we propose two options as testing metric

Option 1: define the relative throughput ratio with explicitly modeled interference over AWGN interference as 
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When CQI is calculated based on advanced receiver, a higher throughput ratio is achieved. Otherwise, the CQI will be under-estimated, and lower the overall throughput gain that advanced receiver can achieve. This option is similar to the demodulation test option 3. 

Option 2: test the difference of reported medium CQI for both explicitly modeled interference channel and AWGN noise. This difference should be greater or equal than 1.  

Proposal 2: CQI test should focus on frequency non-selective fading CQI test  
Proposal 3: Use relative throughput ratio or difference of wideband median CQI of explicitly modeled interference over AWGN interference as test metric 

2.3 
Channel configuration 
A correlated noise modeling is proposed in [2] in last RAN4#63AH meeting. The highly correlated noise dramatically improves the IRC receiver performance, and makes the testing easier. However, RAN4 did not design tests with such noise before and it is not clear how to set up a test to have correlated noise across two Rx antennas. It may require additional efforts in test equipment development and simulation modeling as well. Therefore we propose a slightly different channel modeling as 
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where the serving cell channel 
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is 1x2 fading channel, and the inference cell channel 
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 is the 1x2 static channel 
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, as shown in Fig. 1. With proper selected interference power, it will ensure the IRC gain similar to the correlated noise defined in [2].    
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Fig 1. Test setup for CSI test

In [2], a noise correlation parameter is introduced to control the throughput gain of IRC receiver. In the proposed test setting of Fig. 1, the interference to noise ratio (INR) can serve the same purpose. Fig 2 shows the throughput ratio of explicitly modeled interference over AWGN interference with different INR. “IRC/IRC” means IRC receiver with IRC reporting. “IRC/MRC” means IRC receiver with MRC reporting. Fig 3 shows the difference of medium wideband CQI of explicitly modeled interference over AWGN interference. It is clear that with carefully chosen INR value and geometry, the wideband fading CQI can be effectively tested.   
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Fig 2. Throughput ratio of explicit modeled interference over AWGN interference
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Fig 3. Difference of wideband CQI median of explicit modeled interference over AWGN interference

Proposal 4: Use fading channel for serving cell, and static channel B.1 for interference cell. Proper INR and geometry should be carefully chosen. 
3. 
Conclusion

In this contribution, we discuss CSI related issues for advanced receiver. We propose: 
Proposal 1: Use transmission mode 1 for advanced receiver CQI test 

Proposal 2: CQI test should focus on frequency non-selective fading CQI test  

Proposal 3: Use relative throughput ratio or difference of wideband median CQI of explicitly modeled interference over AWGN interference as test metric 

Proposal 4: Use fading channel for serving cell, and static channel B.1 for interference cell. Proper INR and geometry should be carefully chosen. 
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