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1. Introduction
RAN1 is working on the study item of TDD interference management and traffic adaptation [1]. We have discussed about TDD DL-UL reconfiguration methods from the perspective of single carrier environment in [2]. In this contribution, we will discuss the issue on TDD DL-UL reconfiguration methods in carrier aggregation environment.
2. Method of TDD UL-DL resource reconfiguration in carrier aggregation
As we have already mentioned in [2], the eNB needs to execute additional operations for the UEs to inform this configuration change when the eNB decides to change its UL-DL resource configuration in consideration of the traffic condition. Noting that the information of UL-DL configuration of a cell is currently delivered via SIB-1, three methods can be considered: SIB based method, higher-layer signaling based method, and physical-layer operation based method. As identified in [2], SIB based method has the most serious problem from the perspectives of UE measurement and HARQ operations and it cannot be a feasible solution for TDD UL-DL resource reconfiguration. The other two methods require some solutions to support the measurement and HARQ operations, given that those operations are well supported, the only difference between higher-layer signaling based method and physical-layer operation based method is how to indicate the change of the actual subframe usage. As for this indication, physical-layer operation based method is more effective than higher-layer signaling based method which has reconfiguration ambiguity and relatively longer reconfiguration period.
On the other hand, this SI needs to consider the dynamic resource reconfiguration in the carrier aggregation cases. RAN1 is currently developing various enhanced techniques in order to support different TDD UL-DL configurations on different bands in carrier aggregation WI. Especially, the studies and specification solutions on HARQ operation provided by carrier aggregation WI can be the baseline in handling the issue of dynamic resource reconfiguration with carrier aggregation.
With the configuration of cross-carrier scheduling, the dynamic resource reconfiguration can be easily supported with a proper physical-layer operation because the scheduling cell can provide more reliable control channels in contrast to the single carrier cases where the control channel transmission itself is exposed to the dynamic reconfiguration. For example, under the assumption that the direction of subframe which is indicated by SIB in primary cell (the scheduling cell) is not changed, the usage of subframe in secondary cell (the scheduled cell) can be changed based on cross carrier scheduling from primary cell. In other words, UE can recognize that a UL subframe of the secondary cell is used for the DL transmission if the UE receives a DCI related to the secondary cell’s DL transmissions (e.g., DL assignment) in the primary cell at the subframe. It is noteworthy that the method explained above does not require any new high-layer or physical layer signaling for the indication of the resource reconfiguration. Figure 1 shows an example where the physical-layer operation is applied under the environment of carrier aggregation. Here, we assume the condition where different TDD UL-DL configurations are configured in different bands
. We note that, in this example, the candidate subframes which can be changed by cross carrier scheduling in secondary cell would be limited to the case where directions of subframe in primary cell and secondary cell are set to DL and UL, respectively. 
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Figure 1: An example where the physical-layer operation is applied under the environment of carrier aggregation
3. Summary
This document provides the discussion about the issue regarding TDD DL-UL reconfiguration methods in carrier aggregation environment. Based on the discussion, the following observation is made.

Observation 1: With the configuration of cross-carrier scheduling, dynamic resource reconfiguration of a cross-scheduled cell can be supported by the relevant DCI transmissions in the cross-scheduling cell.
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� In Figure 1, it is assumed that PUSCH HARQ/scheduling timing on the secondary cell follows its own timing as the set of UL subframes in the primary cell is a subset of the UL subframes in the secondary cell.
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