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1
Introduction
The testability issue due to CQI/PMI/RI collision with ACK/NACK reports in various CSI tests was discussed and different solutions were proposed in [1] and [2] during the last RAN4 AH#2010-02 meeting. The discussion minutes and outcome agreement on the way forward are captured in [3] and identified tests that require further simulation results are listed in [4]. In summary, FDD tests that require further simulation investigation are:
· PUCCH 1-0 for CQI frequency non-selective fading test (FDD)
· Check if UL grants that allow CQI piggy-backing on PUSCH can be used when collisions occur (test vendors primarily)

· Check if current FDD requirements can be used with 5 ms reporting periodicity.

· PUCCH 1-1 for RI test (FDD)
· Use PUSCH 3-1 reporting and check impact of 4 bits available for reporting differential CQI on PUSCH.
Further to the above, on the topic of applicable UE categories in multiple-PMI testing, it is also required to 

· Check if the throughput ratio requirement 1.2 would be feasible with 10 MHz bandwidths and allocations of 50 PRBs for Category 2-5. 
In this contribution, we present simulation results for the above further works, provide discussion based on these findings, and propose a further way forward and considerations to finalise this testability issue for FDD.
2
Simulation Results and Discussion
· PUCCH 1-0
Frequency non-selective fading CQI FDD test

In the last meeting, there were three options of way forward to resolve CQI/PMI and ACK/NACK reporting collision issue.
Option 1

Adopt the piggyback method proposed in [1] to multiplex CQI reports in PUSCH transmission whenever collision occurs with ACK/NACK reports. Using this approach, the current periodic PUCCH 1-0 CQI reporting and reporting periodicity of 2ms for this performance verification test can remain unchanged. And the performance requirements can also remain the same.
There is still, however, one concern in the last meeting with a statement in TS36.213 Section 7.2 that could prevent us from using this solution. 
“A UE shall transmit periodic CQI/PMI, or RI reporting on PUCCH as defined hereafter in subframes with no PUSCH allocation. 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.”
Due to the wording of “reporting format” being used, it was unclear whether the term refers to the PUCCH reporting format (e.g. 2 or 2a) with which CQI/PMI/RI reports should(not) be multiplexed with ACK/NACK reports, or the reporting mode in which CQI/PMI/RI should be calculated. In the original CR [5] introducing this statement to the RAN1 spec, it seems to refer to the “reporting mode” since the intention of the CR was to resolve a collision issue between CQI/PMI report and RI report in the subframe when PUSCH is scheduled.
Furthermore in Section 10.1 of TS36.213, one standalone statement can be found saying:

“In case of collision between a periodic CQI/PMI/RI and an HARQ-ACK in a same subframe with PUSCH, the periodic CQI/PMI/RI is multiplexed with the HARQ-ACK in the PUSCH transmission in that subframe.”

To this end, the statement clarifies that the piggyback is allowed whenever there is a collision and both periodic CQI/PMI/RI and ACK/NACK reports can be multiplexed and transmitted simultaneously in the PUSCH transmission. And this is not conditioned on whether the parameter simultaneousAckNackAndCQI  is configured to TRUE or FALSE.
Option 2

Change CQI report periodicity from 2ms to 5ms, but this requires re-simulation and checking if the current requirements are still applicable. Below we give our throughput ratio results comparison in Figure 1.
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Figure 1: Simulation results of 2ms and 5ms of CQI reporting periodicity
From observation, there is a slight decrease of throughput ratio across the simulated range and the minimum point is dropped by 0.02. Considering the current throughput ratio requirement being 1.05, we recommend to adjust the gamma requirement to 1.03, giving a margin of 0.04 in this case if this approach is to be adopted.

Option 3

Change the current CQI reporting mode from PUCCH 1-0 to PUSCH 3-1, so that CQI and ACK/NACK collisions can always be avoided. Technically, this would be a viable solution and the current performance requirements would not need to be changed or re-evaluated. However, this means the test coverage in terms of CSI reporting mode will change slightly resulting in total 3 PUCCH and 5 PUSCH tests. Hence, we are not in favour of this approach, if one of the above two other options is agreeable.
Overall, option 1 gives minimal changes to the current test setup and requires no change to the already specified performance requirements. Hence, our preference is to adopt this approach.
· PUCCH 1-1
RI reporting test

Similar to the above frequency non-selective scheduling test case, we slightly prefer to keep the current periodic PUCCH 1-1 reporting mode and use the piggyback approach to resolve the CSI and ACK/NACK collision issue for this test. Note that, this approach would also be applicable for the TDD test.
· PUSCH 1-2
Multiple PMI test
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Figure 2: Simulation results of 20MHz and 10MHz channel bandwidth for the Multiple-PMI test
For the Multiple-PMI test, it is proposed in [6] to change the channel bandwidth setting from 20MHz to 10MHz with 50 PRB data allocation and 6 PRB precoding granularity. In Figure 2, we show throughput ratio (gamma) results for both settings. At 60% of maximum throughput level, the performance result remained the same. And hence, the proposed modification of test settings with keeping the same performance requirement is acceptable for the Rel-9 spec.
3
Conclusion
In this contribution, we presented simulations results for the identified further work and provided discussion on these findings, and proposed a further way forward and considerations to finalise this testability issue for FDD.
In summary, we propose the following way forward to finalise the remaining open issues for FDD CSI test cases.

· Frequency non-selective fading (FDD): Piggy-backing method by enabling UL grant

· No change to the current reporting mode (test coverage) and performance requirements
· RI test (FDD): Piggy-backing method by enabling UL grant

· No change to the current reporting mode (test coverage) and performance requirements

· Multiple-PMI test (FDD): Change to 10MHz channel bandwidth (50PRB allocation) and 6PRB precoding granularity as in [6].
· No change to the existing performance requirements
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