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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]. Accordingly, the way-forward has been proposed in Chairman Notes to discuss whether SCell performance can be secured by existing test cases, which would be then used to decide whether there is the need to introduce the additional CA CSI tests.
In this contribution, we will discuss the need of CA CSI tests based on the analysis on the test coverage of the existing test cases and the motivation of such test.
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
For the need of the new CA CSI tests, we have the following considerations:
1. In RAN4#58AH meeting, it has been agreed that there is no need of the additional CSI test cases since TM4 demodulation tests and the existing CSI tests per carrier can secure CA CSI reporting performance. The conclusion has been captured as below:
Test Cases: Option 2b, but we have 4Tx+TM4 as 10+10MHz, i.e., 2Tx+TM3 for 10+10MHz and 20+20MHz, 4Tx+TM4 for 10+10MHz, no additional CSI test 

Furthermore, the discussion paper [2] has already addressed the concern in [1][2] about the need of the functional test for CA CSI aperiodic reporting. The corresponding CRs have been agreed that the CSI request field ‘10’ would be configured in CA TM4 test for CSI aperiodic reporting.
From the performance perspective, the performance for CSI including RI/PMI/CQI has been extensively verified in the single carrier case. For CA capable UE, these performance tests would be performed per carrier as well. 
Regarding to PMI performance, it has been well verified in CA 4Tx TM4 test. Although FRC is used in the CA TM4 demodulation tests, the accurate PMI report would be necessary to achieve the performance requirement since the precoder is set according to the reported PMI information. Supposing the independent channels per carrier with the sufficient testing time, the accurate multiple PMI reporting in TM4 tests would be the condition to pass the corresponding demodulation test. Misusing the CSI information is impossible to pass the test. In this way, CA PMI performance can be well verified. Moreover, the accurate PMI calculation is conditioned on the correct RI calculation. Then, it means RI performance can also be verified in the CA TM4 demodulation tests.

2. For the motivation of adding the new CSI test, to our knowledge, it was actually based on some bad experience in DC-HSDPA operation rather than LTE CA operation itself. In the DC-HSDPA case, it was found that the UE could pass the CA tests even though they made some mistakes in the implementation on CQI reporting, e.g., PCell may misuse SCell’s CSI information for PCell report or vice versa. Essentially, this is quite a corner case with an obvious mistake on UE implementation. Nevertheless, there could be the one possibility for the UE with the bad implementation to pass the CA demodulation test, i.e., the actual CSIs on two CAs are happened to be quite close or same, so that misusing the same CSI would not degrade the demodulation performance in the tests.

However, we think the LTE tests at present can prevent from the occurrence of such problem because of the much more comprehensive CSI tests and demodulation tests. Especially, comparing HSDPA Rank2 MIMO test case and LTE 4Tx TM4 Rank2 test case for CA as summarized in Table 1, it can be noted that probability of passing LTE 4Tx TM4 test with such bad implementation is quite small due to more precise codebook design for 4Tx case and the sub-band based reporting. Accordingly, swapping or misusing CSI reports between PCell and SCell is unlikely to pass the corresponding CA demodulation tests. The probability of passing the demodulation test with the bad implementation on CSI reporting could be 25% for HSDPA and only 0.6% for LTE. Furthermore, considering the test would be performed in a long run with the independent channel conditions per carrier, it is unlikely to have this problem for LTE. Thus, there is no need to add the new CSI tests for verifying such corner case.
Table 1. Comparison between HSDPA and LTE test cases for CA

	CA Test Case (Rank 2)
	Codebook size
	PCI/PMI reporting bandwidth per carrier
	Bandwidth per carrier
	Probability with same PCI/PMI: 

	HSDPA 2Tx 2x2 MIMO 
	4
	5MHz
	5MHz
	25.0%

	LTE 4x2 TM4 MIMO
	16
	6PRB (1MHz)
	10MHz
	0.6%


3. Considering the close of this WI for Rel’10, in case of any need for the new CA CSI test cases, it could be studied in the later release rather than release 10 since typically the design and simulation for the CSI test cases are quite time consuming.
Proposal 1: there is no need of additional CSI tests for CA cases in Release 10.
Proposal 2: In case of the need of any new CA CSI test cases, it could be further studied in the later release. 
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 CSI tests for CA cases in Release 10.

Proposal 2: In case of the need of any new CA CSI test cases, it could be further studied in the later release. 
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