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1 Introduction

In RAN4 #57 Ad hoc meeting, the eDL-MIMO work plan is proposed in [1]. CQI reporting accuracy test is further discussed in [2] in RAN4 #58. 

This contribution provides a summary of proposed tests for transmission mode 9. We pay special attention to 8 CSI-RS port case, due to the special codebook and feedback design. 

2 Discussion
CSI testing for transmission mode 9 includes several different test cases. It is agreed in [1] that:  

· CQI test: The CQI test includes static CQI test, frequency selective wideband CQI test, and frequency selective subband CQI test. In all the tests, PMI is fixed using the precoder restriction bitmap. 
· PMI test: the single PMI test will use feedback mode 3-1 with EVA-5 channel, and multiple PMI test will use feedback mode 1-2 with EPA-5 channel. 
· RI test: RI test also follows similar test methodology at Rel-8/9 test, using feedback mode 1-2 with EPA-5.
In addition, the following test should also be considered, where similar methodology used for testing of transmission mode 4 and 6 can be applied to transmission mode 9.
· PMI and subband selection test using feedback mode 2-1
· Best-M subband PMI and best-M subband selection using feedback mode 2-2
In this contribution, we focus on discussion of additional CSI feedback mode 1-1 and 2-1 test cases for transmission mode 9 with 8 CSI-RS port, due to the unique structure of 8Tx codebook. 

2.1 Feedback mode 1-1 with 8 CSI-RS port
Feedback mode 1-1 defines two sub-modes for transmission mode 9 with 8 CSI-RS port. In submode 1, the RI is transmitted together with the wideband first PMI i1, and the wideband CQI is transmitted together with wideband second PMI  i2 , as illustrated in Fig. 1 (1). In submode 2, the RI is transmitted alone, but the wideband CQI, wideband first PMI and wideband second PMI is transmitted together the subsequent subframes, as shown in Fig. 1(2). To test this unique feedback mechanism, we have the following observations.
Observation 1: A single PMI test with feedback mode 1-1 is needed to test the special design for 8 CSI-RS ports. We can either add a new single PMI test using feedback mode 1-1, or change the agreed single PMI test case from feedback mode 3-1 [1] to feedback mode 1-1. 
Observation 2: It is preferable to test only one of the two submodes to reduce complexity. In submode 1, the RI and i1 are jointly coded using 5 bits. In RI =1 or 2 case, i1 values are chosen from {0, 2, 4, 6, 8, 10, 12, 14}. In submode 2, codebook subsampling is defined in order to fit into the PUCCH channel. When RI = 1 or 2,   i1 is subbampled to 3 bit, with ranges {0, 2, 4, 6, 8, 10, 12, 14}, while i2 is subsampled to just 1 bit, with values of {0, 2} for RI =1, {0, 1} for RI = 2. Due to codebook subsampling, submode 2 suffer performance loss compared to submode 1. 
Observation 3: To test submode 2, we need to specify a channel model which works well with the codebook sub-sampling. Since the second PMI codebook subset is reduced to 1 bit, precoding performance can vary a lot depending on the specific channel model used in submode 2 test.   
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Fig. 1. Timing of PUCCH feedback mode 1-1 for transmission mode 9 with 8 CSI-RS ports

2.2 Feedback mode 2-1 with 8 CSI-RS port
Feedback mode 2-1 for transmission mode 9 with 8 CSI-RS port introduce a new parameter PTI (precoding type indication), which is decided by the UE instead of eNB. When PTI = 0, the wideband i1 , i2 and wideband CQI are transmitted. When PTI = 1, the wideband i2, wideband CQI, subband CQI, subband i2 and subband index are transmitted. The detailed timing is shown in Fig. 2. 
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Fig. 2. Timing of PUCCH feedback mode 2-1 for transmission mode 9 with 8 CSI-RS ports

The designed test for feedback mode 2-1 should verify that UE handles the PTI bit properly. In order to do so, we need to include some additional parameters in the testing on top of previous 2-1 test. 

Observation 4: If UE fixes PTI = 0 always, the feedback performance becomes close to feedback mode 1-1 submode 1 because only wideband CSI is fed back. When UE sets PTI = 1, it becomes subband PMI with subband CQI, which provides better performance compared to feedback mode 1-1. In order to test that UE can properly set PTI = 1 when the first wideband PMI does not change, we need to carefully set the throughput value high enough such that if UE always makes PTI = 0 the test will fail.     
Observation 5: The first PMI changes when the angle of departure at eNB changes. In order to test the UE capability to switch PTI from 1 to 0, we may need to define two different correlation matrixes in the testing, and the channel switches between these two correlation matrixes in a predefined pattern.  

3 Conclusions
In this contribution, we discuss further details on CSI test for TM 9 with 8 CSI-RS port, particularly feedback mode 1-1 and feedback mode 2-1. Special consideration is needed to reduce the test complexity and maintain the test accuracy. 
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