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1 Introduction
The feasibility issue of several Rel-8 CSI tests that CQI/PMI and RI reports collide with ACK/NACK report in the exiting CSI test configuration has been discussed in recent RAN4 meetings. Two proposals [1], [2] were presented to avoid the collision problem in the last RAN4 meeting, and companies agreed to evaluate them until RAN4 #55 meeting [3]. In this contribution, we identify our preferred solutions on modifying test configurations in Rel-8 FDD CSI tests.
2 Discussion
2.1 CQI reporting definition tests (PUCCH 1-0, PUCCH 1-1)
Under the current test configuration, DL data, CQI (or CQI/PMI), and ACK/NACK are transmitted as follows:

· DL data: DL subframe 1, 2, 3, 4, 6, 7, 8, and 9
· CQI or CQI/PMI: UL subframe 3 and 8 
· ACK/NACK: UL subframe 5, 6, 7, 8, 0, 1, 2, and 3
In UL subframe 3 and 8, CQI or CQI/PMI is dropped due to collision with ACK/NACK. The preferred solution for this case is to set the parameter cqi-pmi-ConfigIndex (ICQI/PMI) from 5 to 6 [2]. Then, CQI reports are transmitted on UL subframe 4 and 9, and no collision occurs. Since there is no change for the reporting period and PUCCH format, the impact on the current performance requirement would be negligible. 
2.2 CQI tests in frequency non-selective scheduling mode (PUCCH 1-0)

In the frequency non-selective scheduling mode, the CQI reporting period in the current configuration is 2ms. That is, 

· DL data: DL subframe 1, 2, 3, 4, 6, 7, 8, and 9
· CQI: UL subframe 1, 3, 5, 7, and 9 
· ACK/NACK: UL subframe 5, 6, 7, 8, 0, 1, 2, and 3,
and the collision occurs in UL subframe 1, 3, 5 and 7. In [2], the method of changing the parameter cqi-pmi-ConfigIndex (ICQI/PMI) from 1 to 6 was proposed. This implies that the CQI reporting period changes from 2ms to 5ms. Although this modification may have the limited impact on the agreed performance requirement due to the assumption of a low Doppler channel (EPA5), re-evaluation of the performance may be needed. 
Another solution is to transmit a CQI report on the PUSCH whenever the collision occurs [1]. Note that CQI/PMI or RI reports with PUCCH-based periodic reporting formats can be transmitted on PUSCH, which is clearly stated in [4] as follows:   
“A UE shall transmit periodic CQI/PMI or RI reporting on PUSCH as defined hereafter in subframes with PUSCH allocation, where the UE shall use the same PUCCH-based periodic CQI/PMI or RI reporting format on PUSCH.”
That is, the resource allocation for PUSCH is configured by PDCCH transmitted in DL subframe 7, 9, 1, and 3, and CQI reports with the format PUCCH 1-0 are transmitted on PUSCH of corresponding UL subframe 1, 3, 5, and 7. For UL subframe 9, the CQI report is transmitted on PUCCH. Since neither the reporting format nor the reporting periodicity is changed, no impact on both the test coverage and the existing performance requirement is expected. Therefore, we recommend choosing this solution. 
2.3 RI test (PUCCH 1-1)

For the RI test, the format PUCCH 1-1, which reports wideband CQI/PMI, is assumed, and UL/DL transmissions are configured as follows:
· DL data: DL subframe 1, 2, 3, 4, 6, 7, 8, and 9
· CQI/PMI: UL subframe 3 and 8; RI: UL subframe 2 and 7 
· ACK/NACK: subframe 5, 6, 7, 8, 0, 1, 2, and 3
In the current configuration, all of CQI/PMI/RI reports are dropped due to collision with ACK/NACK. Three solutions were proposed for the FDD RI test.
First, setting cqi-pmi-ConfigIndex (ICQI/PMI) to 6 and not transmitting DL data on DL subframe 4 and 9 was proposed [2]. That is, CQI/PMI reports are transmitted on UL subframe 4 and 9, and RI reports are sent on UL subframe 3 and 8. By dropping DL data in DL subframe 4 and 9, ACK/NACK are transmitted on UL subframe 5, 6, 7, 0, 1, and, 2 and accordingly, collision is successfully avoided. However, transmitting DL data on only 6 subframes over 1 TTI causes longer test time, and the agreed performance requirement also needs to be checked.
Secondly, changing the reporting format from PUCCH 1-1 to PUSCH 3-1 was proposed [2]. In the format PUSCH 3-1, CQI/PMI and corresponding RI are transmitted on the same PUSCH, and both wideband CQI and subband CQI are reported. It may seem that using a wideband CQI value in PUSCH 3-1 results in the performance equivalent to using the format PUCCH 1-1. However, PMI and CQI values in PUSCH 3-1 are calculated based on the reported RI on that subframe while PMI and CQI calculation for PUCCH 1-1 is conditioned on the last reported periodic RI [4]. Moreover, for RI >1, PUSCH 3-1 reports 4-bit CQI values while PUCCH 1-1 reports 3-bit spatial differential CQI. Hence, the performance requirement may need to be changed.
Finally, CQI/PMI and RI can be transmitted on PUSCH without changing the reporting format and test configuration [1], which is similar to the preferred solution in Subsection 2.2. The UL grant is signalled by PDCCH transmission on DL subframe 9, 4, 8, and 3. We recommend adopting this method since it does not require re-evaluation on the agreed requirement.
3 Conclusion
This contribution investigates proposed changes in test configurations of FDD CSI tests to solve the test feasibility issue. In summary, we recommend the following modification for FDD CSI tests: 

· CQI definition tests (9.2.1.1 and 9.2.2.1 in [5]) 

· Set cqi-pmi-ConfigIndex to 6
· CQI reporting in the frequency non-selective scheduling mode  (9.3.2.1.1 in [5]) 
· Transmit CQI reports with the format PUCCH 1-0 on PUSCH for UL subframe 1, 3, 5, and 7 
· Transmit a PUCCH 1-0 based CQI report on PUCCH for UL subframe 9 

· RI reporting (9.5.1.1 in [5])
· Transmit CQI/PMI reports with the format PUCCH 1-1 on PUSCH for UL subframe 3 and 8
· Transmit RI reports with the format PUCCH 1-1 on PUSCH for UL subframe 2 and 7 
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