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1
Introduction
During the RAN4#58 Taipei meeting, definitions of test cases and verification methodology of UE demodulation for CA were further discussed. Over the subsequent email approval process, a way forward on the definition and procedure for determining the minimum requirements was approved in [1]. Some finer aspects of test setup are however still left open for further study. In summary, these open questions are:
Relative frequency error between component carriers
· What is a suitable tolerance for the maximum relative frequency error (neglecting the phase noise) between the two component carriers in test equipment? (Feedback from TE vendors is needed.)
SIMO test cases

· What are the applicable UE categories for Test-2 (slide 4 of [1])?

MIMO test cases

· Number of Tx antenna ports [2 or 4]

· Transmission mode [TM3 or TM4]

· What are the applicable UE categories for Test-2 (slide 5 of [1])?

· ACK/NACK and PMI reporting details

· Channel model [EPA5 or EVA5]

Sustained data rate tests

· Detailed test configuration (e.g. number of payload bits, measurement channel, ..)

In this contribution, we provide our views on some of these remaining aspects and simulation results to finalise the setup for the MIMO tests.
2
Discussion
Applicable UE categories
In the approved way forward [1], two CA configurations, 2x10MHz and 2x20MHz, are agreed for verifying both SIMO and dual-layer MIMO performance. While there is no soft channel bit buffering issue in the 2x10MHz case for UE Cat.3 and 4, throughput performance could be affected due to the soft-bit buffer limitation in the 2x20MHz case.
Currently, a few solutions are under RAN1 discussion to resolve this soft-bit buffering issue, e.g. “Equal Split” and “Overbooking”. It is understood that each scheme will have a different impact on the overall throughput result and UE implementation. Furthermore there is also a possibility that UE behaviour needs to be captured through RAN4 performance testing. Therefore, in our opinion, we should wait for RAN1’s conclusion before we proceed with performance simulations for the 2x20MHz CA configuration.
MIMO test setup
To assist the decision of test setup for dual-layer MIMO performance verification, throughput curves are provided in Figure 1 depicting results for different number of transmit antennas, transmission modes and channel models.
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Figure 1: Dual-layer MIMO 10MHz throughput results for different Tx antennas, TMs, channel models.
As shown, most scenarios provide similar operating SNR ranges except for the 4x2 TM4 cases. From a functional testing standpoint, it appears worthwhile to verify UE’s processing capability and correct PMI reporting in a 2 DL CCs and 1 UL CC setup. In addition, since 4Tx would be one of the dominant deployments for Rel-10, we propose to use 4x2 TM4 for dual-layer MIMO testing and we also slightly prefer EPA5 to be used as the channel model.
As to ACK/NACK feedback and PMI reporting mode for TM4, some viewpoints have been given in [2] and [3]:

· PUCCH Format 1b with channel selection for FDD and Format 3 for TDD (allowing bundling-free operation)
· CQI/PMI reporting mode for TM4:
· PUCCH 1-1

· PUSCH 3-1

First of all, Format 1b for FDD and Format 3 for TDD seem to be reasonable configurations for testing without sacrificing performance. The use of periodic or aperiodic CSI reporting for TM4 raises a question of collisions between HARQ-ACK and CQI/PMI reports as well as collisions between CQI/PMI reports for the two DL CCs on PUCCH. In order to use the periodic CSI reporting mode and accounting for these collisions at the same time, PUSCH piggyback method and subframe offset would need to be carefully configured at the eNB. For CA configuration of 2 DL CCs, this mandates a smallest reporting periodicity of 2ms in FDD and 5ms in TDD (assuming UL-DL configuration 1). However, as the number of DL CC increases in the future, reporting periodicity also needs to increase for FDD (hence performance requirements cannot be reused) and most likely the collision of CQI/PMI reports for multiple DL CCs cannot be avoided anymore. Therefore, it would be more feasible to use one of the aperiodic reporting modes.
In selecting CQI/PMI reporting on PUSCH, we propose to use the PUSCH 1-2 reporting mode with precoding granularity of 6 PRB, similar test setup as in the 4Tx TM4 single carrier test.
3
Conclusions
In this contribution, we provided simulation results and our considerations on the setup for dual-layer MIMO testing for CA. In summary, we propose to adopt the following:
· Antenna configuration: 4x2

· Transmission mode: 4

· Channel model: EPA5

· PMI reporting mode: PUSCH 1-2

· Precoding granularity: 6 PRB

· Reporting interval: 1ms for FDD, 1ms or 4ms for TDD (assuming UL-DL configuration 1)
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