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1. Introduction
In previous RAN4 meetings, some contributions on the need of CA CSI tests were treated in [1]

 REF _Ref327266172 \r \h 
[2]

 REF _Ref327266174 \r \h 
[3][4]. In the online discussion, one approach proposed to justify such test is to check whether the random PMI can reach the similar performance as follow PMI, since the swapping or misusing CSI between CCs in CA essentially is equivalent to the behaviour of using random PMI in TM4 tests.
In this contribution, we will further discuss the need of CA CSI tests based on the simulation results with random and follow PMIs, in addition to the previous analysis.
2. Problem

For the need of the CA CSI tests, the problem has ever been described in [2] and extracted as below:
In case UE is reporting the CSI information from SCell on the PCell field, vice versa or the reported CSI information from PCell and SCell is swapped the performance requirement could still be kept but the CSI reporting for both CCs is not guaranteed.

In the following sections, we will analyse reason for this problem and discuss how the existing LTE test cases can prevent from the occurrence of this problem.
3. Discussion
3.1 PMI/RI test

To check the need of the new CA CSI tests, we have performed the simulations based on the configuration in Table 8.2.1.4.3-1 in [5]. The ideal simulation results are provided in Figure 1, based on the realistic channel estimation without any RF impairments.
According to the simulation results, it can be noted that up to 3.5dB difference on the performance between random PMI and follow PMI, which can sufficiently differentiate the performance and identify the bad UE implementation. 
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Figure 1. Follow PMI vs. Random PMI
It should be noted that accurate PMI calculation is conditioned on the correct RI calculation. Thus, it is obvious that there is no need of any additional PMI/RI tests for CA case.
Proposal 1: there is no need of additional PMI/RI tests for CA cases

3.2 CQI test

Essentially, CQI calculation is coupled with the correct PMI/RI calculation. Thus, the CA TM4 demodulation test can also implicitly indicate whether the CA CQI is calculated correctly. In addition, we should keep in mind that the accurate CSI tests including CQI tests have to be performed for each carrier anyway. Thus, it seems no need of CA CQI test either.

However, to address the concern from the operators, as a compromise one CQI test based on periodic CQI report with the requirement of the CQI index difference between PCell and SCell could be considered given the different SNR levels on two carriers. The configuration of such CQI test could refer to the one proposed in [6]. Thus we have the following proposal with two options:
Proposal 2: On CA CQI tests, there could be two options:

· Option 1: There is no need of any additional CA CQI tests. 
· Option 2: As a compromise, One CQI test based on periodic CQI report with the requirement of the CQI index difference between PCell and SCell could be considered given the different SNR levels on two carriers
Currently, we would more prefer option 1 considering the following facts:

· Close of CA performance work item
· The previous RAN4 agreement that there is no need of any additional CA CSI tests. 
· There is already CQI tests per carrier
· The problem is a corner case and has much lower occurrence probability in LTE than HSDPA, as analysed in [4].
· Considering the CQI calculation is coupled with PMI/RI calculation which has been verified in CA TM4 tests, CQI calculation has been verified implicitly as well.
4. Conclusions

This contribution provides an analysis for the need of CA CSI tests. The following proposals are presented for approval:
Proposal 1: there is no need of additional PMI/RI tests for CA cases

Proposal 2: On CA CQI tests, there could be two options:

· Option 1: There is no need of any additional CA CQI tests. 
· Option 2: As a compromise, One CQI test based on periodic CQI report with the requirement of the CQI index difference between PCell and SCell could be considered given the different SNR levels on two carriers
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