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1 Introduction

The agreements regarding the signaling of the DCI format 1C with an eIMTA-RNTI include the following [1]:
· The set of  subframes that UE monitors for the explicit reconfiguration DCI is UE-specifically configured via RRC
· The set of subframes that a UE is possibly configured to monitor the reconfiguration signalling are based on:
· For 10ms periodicity, the set of subframes are the DL subframes and special subframes per SIB1

· For 20ms periodicity, the set of subframes  are the DL subframes and special subframes per SIB1 in the 2nd radio frame in the window
· …
· If UE does not detect L1 signaling conveying a valid UL-DL configuration for a radio frame, 

· UE shall monitor the non-DRX DL subframes or special subframes for PDCCH or EPDCCH as indicated by SIB-1 configuration 

The statements in the first three bullets and in the sub-bullet have the limitation that they are applicable only to single-cell operation (or to PCell operation) and not applicable in case the TDD cell with eIMTA operation is a SCell when the UE is also configured with CA operation. 
This contribution considers the necessary additions to the agreement for the subframes a UE needs to monitor in order to detect the DCI format 1C with a configured eIMTA-RNTI in case of CA operation.
2 Monitoring Subframes for DCI 1C with eIMTA-RNTI in CA 
There are two cases for CA in Rel-12 with a TDD SCell; a TDD PCell or a FDD PCell. Moreover, there are two cases for scheduling in a TDD SCell; self-scheduling and cross-scheduling. Therefore, there are a total of four cases. PUCCH is always transmitted on the PCell. 

For TDD PCell, the subframes a UE is configured to monitor PDCCH for detecting the DCI format 1C with the configured eIMTA-RNTI can include DL/special subframes of the SIB1-signaled TDD UL-DL configuration in the PCell. For FDD SCell, these subframes can include all subframes in a frame. If a common bitmap signaling is needed, they can be restricted to 8 subframes, for example using TDD UL-DL configuration 2 as a virtual SIB1 configuration.   

For fallback operation, when the UE does not detect a valid DCI format 1C with eIMTA-RNTI within a configuration period, the UE can assume PDSCH or PUSCH scheduling according to the TDD UL-DL configuration the UE is configured by RRC signaling on the SCell. Rel-11 inter-band CA or Rel-12 FDD-TDD CA rules apply. The same holds for PHICH.

For HARQ-ACK signal transmission from the UE, a DL reference TDD UL-DL configuration needs to be used for either a FDD PCell or a TDD PCell to avoid payload misunderstanding issues due to the UE failing to detect the DCI format 1C with eIMTA-RNTI. For TDD PCell, the timing also needs to be modified according to the common UL subframes in the DL reference TDD UL-DL configuration and in the SIB1-signaled TDD UL-DL configuration in the PCell. The previous operations apply for both self-scheduling and cross-scheduling. 
Considering the above, the following are proposed.
Proposal 1: For a UE configured for CA and eIMTA operation in a SCell, if the UE does not detect a DCI format 1C with eIMTA-RNTI conveying a valid UL-DL configuration for a radio frame, the UE shall monitor PDCCH (scheduling PDSCH or PUSCH) on the non-DRX DL subframes or special subframes of the TDD UL-DL configuration the UE is configured for the SCell by higher layer signaling as in Rel-11 inter-band TDD CA or Rel-12 FDD-TDD CA. 
Proposal 2: For a UE configured for CA and eIMTA operation in a SCell, the set of subframes the UE can be configured to monitor for the DCI format 1C with eIMTA-RNTI, in the last frame of its configured transmission period (10/20/40/80 msec), include the DL subframes and special subframes of the TDD UL-DL configuration signaled by SIB1 of a TDD PCell and include all subframes of a FDD PCell. FFS whether any restrictions are needed for FDD PCell.
Proposal 3: For a UE configured for CA and eIMTA operation in a SCell, HARQ-ACK payload and timing for a TDD PCell and HARQ-ACK payload for a FDD PCell are determined according to a configured DL-reference TDD UL-DL configuration.
Moreover, the configuration for the set of subframes the UE monitors for the DCI format 1C with the configured eIMTA-RNTI for an adapted TDD UL-DL configuration in a cell should be configured per cell. In general, all parameters configured for eIMTA operation should be UE-specifically configured per eIMTA cell.
Proposal 4: For a UE configured for CA and eIMTA operation, all parameters related to eIMTA operation in a cell the UE is configured for eIMTA operation, are UE-specifically configured per eIMTA cell. 

Finally, as the DCI format 1C size may not be a multiple of the reconfiguration indicator size of 3 or because an eNB may have fewer cells where eIMTA can be possibly configured than can be supported by DCI format 1C, it can be beneficial to follow the usual practice and allow for a UE to assume that unused bits are set to a zero value in order to reduce the false CRC check probability. 

Proposal 5: A UE can be configured a number of bits that have a zero value in DCI format 1C with eIMTA-RNTI.

3 Conclusions

This contribution considered remaining issues on signaling for adaptation of a TDD UL-DL configuration in case the UE is also configured for CA operation and the eIMTA cell is a SCell, and proposes the following.
Proposal 1: For a UE configured for CA and eIMTA operation in a SCell, if the UE does not detect a DCI format 1C with eIMTA-RNTI conveying a valid UL-DL configuration for a radio frame, the UE shall monitor PDCCH (scheduling PDSCH or PUSCH) on the non-DRX DL subframes or special subframes of the TDD UL-DL configuration the UE is configured for the SCell by higher layer signaling as in Rel-11 inter-band TDD CA or Rel-12 FDD-TDD CA. 
Proposal 2: For a UE configured for CA and eIMTA operation in a SCell, the set of subframes the UE can be configured to monitor for the DCI format 1C with eIMTA-RNTI, in the last frame of its configured transmission period (10/20/40/80 msec), include the DL subframes and special subframes of the TDD UL-DL configuration signaled by SIB1 of a TDD PCell and include all subframes of a FDD PCell. FFS whether any restrictions are needed for FDD PCell.
Proposal 3: For a UE configured for CA and eIMTA operation in a SCell, HARQ-ACK payload and timing for a TDD PCell and HARQ-ACK payload for a FDD PCell are determined according to a configured DL-reference TDD UL-DL configuration.
Proposal 4: For a UE configured for CA and eIMTA operation, all parameters related to eIMTA operation in a cell the UE is configured for eIMTA operation, are UE-specifically configured per eIMTA cell. 

Proposal 5: A UE can be configured a number of bits that have a zero value in DCI format 1C with eIMTA-RNTI.
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