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1. Introduction

For the work item “Further Enhancements to LTE TDD for DL-UL Interference Management and Traffic Adaptation (eIMTA),” progress has been made in recent RAN 1 meetings [1]. Enhancement of power control and PHY explicit signalling have been agreed as the baseline for the interference mitigation (IM) scheme and the reconfiguration signalling mechanism, respectively. Remaining details, including DL aperiodic CSI, PHR enhancement, supported PUCCH formats, and HARQ-ACK feedback, are currently under discussion by email. It is noted that the current issue concerning DL aperiodic CSI measurement/reporting is primarily on the methods for supporting two subframe sets. While the timing of DL aperiodic CSI reporting follows that of the UL grant, the timing aspect of DL aperiodic CSI reporting in LTE TDD eIMTA systems has to be explicitly agreed and included in the specification. In this contribution, the concept of reference configuration is proposed to solve the timing issue regarding aperiodic CSI reporting.
2. Discussions
In legacy LTE TDD systems, upon decoding in subframe n the aperiodic CSI request, the UE shall perform aperiodic CSI reporting in subframe n+k, where k is given in the following table [2] 
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In TDD eIMTA systems, the TDD DL-UL configuration is dynamically changed to adapt to the current data traffic. As the timing for aperiodic CSI reporting is dependent on the underlying TDD configuration, an abrupt change of the TDD configuration causes timing mismatch in the process of aperiodic CSI reporting. It is expected that the impact of such problem becomes greater for TDD eIMTA systems with a fast adaptation rate.

Similar to the issue of HARQ timing mismatch, there are generally two different approaches to solve this kind of timing problem. One is to design explicit timing rules and apply the rules only at TDD reconfiguration boundaries. The systems follow legacy timing rules when there is no TDD reconfiguration. The other solution is to have a reference configuration, the eNB and the UEs then follow the timing based on the reference configuration regardless of the actual underlying TDD configuration. In general, the two design paradigms show a trade-off between the system complexity and the performance. Unlike the HARQ operation, the design of aperiodic CSI reporting relatively plays a minor role in determining the UE throughput. Therefore, we propose to adopt the concept of reference configuration to solve the CSI timing problem.
Observation 1: The timing for aperiodic CSI reporting should follow a reference configuration in TDD eIMTA systems.
We assume that the TDD configurations that could be dynamically changed to are confined to a subset of the seven TDD configurations. In other words, only the TDD configurations included in the set are allowed for dynamic reconfiguration. Such an assumption is in line with the current agreement, where the UL and DL HARQ reference configurations follow SIB1 and RRC, respectively [1]. The set of UL/DL TDD configurations can then implicitly be derived based on the combination of current UL/DL HARQ reference configurations. 
The reference configuration for aperiodic CSI reporting is found by choosing the TDD configuration whose set of UL subframes is a minimum union of the TDD configurations in the current adaptation set. Such a reference configuration for aperiodic CSI reporting coincides with the UL HARQ reference configuration. This implies that the reference configuration for aperiodic CSI reporting also follows the SIB1 configuration. Accordingly, we have the following proposal:

Proposal 1: The TDD configuration indicated in SIB1 serves as the timing reference configuration for aperiodic CSI reporting.
To obtain an aperiodic CSI report, the eNB issues a CSI request in subframe n. Following the reference configuration timing defined in Table 1, if subframe n+k is an UL subframe, the UE transmits CSI report to the eNB. An example is given in Fig. 1. Otherwise, the UE does not transmit the CSI report. An example is provided in Fig. 2. 
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Fig.1. In this example the reference configuration is configuration #1. The UE transmits CSI to the eNB.

[image: image2]
Fig.2. In this example the reference configuration is configuration #1. The UE does not transmit CSI to the eNB.
3. Conclusions
In this contribution, we have identified and discussed the timing issue for aperiodic CSI reporting in TDD eIMTA systems. We have the following observation and proposal:
Observation 1: The timing for aperiodic CSI reporting should follow a reference configuration in TDD eIMTA systems.

Proposal 1: The TDD configuration indicated in SIB1 serves as the timing reference configuration for aperiodic CSI reporting.
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