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1 Introduction
As part of the TDD eIMTA work item, RAN1 has agreed to support dynamically changing the TDD UL/DL configuration in a TDD cell and is currently addressing the means to do this as well as the impacts of the dynamic change. In an LS, RAN1 has provided further agreements related to explicit reconfiguration DCI for dynamic UL/DL configuration and HARQ [1]. Additionally, during the RAN2 #83-bis meeting, some foundational agreements have been made regarding eIMTA configuration and operation [2].
In this paper, we discuss some of the issues associated with eIMTA configuration.
2 Discussion
2.1 Application of eIMTA to Connected Mode UEs

It has been agreed in RAN2 #83-bis that the UE may be configured for eIMTA by RRC signaling in connected mode. As part of the eIMTA configuration, the UE receives an UL/DL configuration used as the reference configuration for DL HARQ timing. Prior to the reception of eIMTA configuration, and also while in IDLE mode, the UE follows SIB1 indicated TDD UL/DL configuration. Upon UE reception and application of the eIMTA configuration, it may not be clear to the eNB when the UE may apply the DL HARQ reference UL/DL configuration. In order to avoid an uncertainty period where the eNB is unaware of the UE configuration, the timing of applying the eIMTA configuration could be specified. Alternatively eNB implementation may choose to suspend allocation of DL grants to the UE until it is certain the eIMTA configuration is applied.
Proposal 1: RAN2 should consider to define the timing of UE application of DL HARQ configuration or leave the DL HARQ timing uncertainty period to be handled by eNB implementation.
2.2 Resource Allocation and Timing for RACH
Based on agreements from RAN1 in [1], UL subframes in DL HARQ reference configuration are considered fixed UL subframes. Since DL HARQ reference configuration is limited to configurations #2, #3, or #5, there may be 1 or 2 fixed UL subframes available for any given eIMTA configuration.
PRACH preamble resources may be used by both legacy and eIMTA UEs and should be limited to fixed UL subframe to avoid the possibility of legacy UEs transmitting preambles in subframes that have been dynamically been allocated for DL.
Although PRACH preamble resources may be limited to 1 or 2 UL subframes, there is the possibility to increase preamble resources by allocating multiple frequency resources in a subframe. Additionally, given that eIMTA is targeted for application to pico cells, PRACH preamble congestion should not be an issue.

Proposal 2: RACH preamble resources should be limited to fixed UL subframes. This can be handled by proper eNB configuration.
In terms of RACH msg3 timing, for UEs transitioning from IDLE to connected mode is unaware of eIMTA configurations, and may only use timing of legacy RACH procedure. UEs configured for eIMTA in connected mode may also be ordered to perform RACH in connected mode, such as PDCCH ordered RACH for timing advance and contention free RACH for handover. In response to the UL grant in RAR, the UE may transmit msg3 in a fixed UL subframe, and as such should follow DL HARQ reference configuration for msg3 timing reference.

Proposal 3: An eIMTA UE in connected mode should follow DL HARQ reference configuration for transmission timing of msg3.   
2.3 Discontinuous Reception (DRX)

Based on the RAN1 agreements, the direction of subframes in one frame may be different from the direction of those subframes in another frame and the explicit reconfiguration DCI (i.e., the direction change) will be signalled in PDCCH using the group eIMTA-RNTI.
In terms of DRX timers and PDCCH-subframe counting, the reconfiguration DCI provides the UL/DL configuration which indicates DL subframes for (E)PDCCH detection to eIMTA UEs. However, due to its dynamic nature, as well as the possibility of UE missing the reconfiguration DCI, if the reconfiguration DCI is used as the reference for PDCCH-subframe counting, then there is the possibility of misalignment of DRX timers between the eNB and UE. As such, the reconfiguration DCI may not be best suited as the reference UL/DL configuration for PDCCH-subframe counting.

Proposal 4: UL/DL configuration indicated in the explicit reconfiguration DCI should not be used for PDCCH-subframe counting. 

Using a semi-statically configured UL/DL configuration as reference for PDCCH-subframe counting may avoid the issue associated with dynamic direction change and possible missed detection of reconfiguration DCI. Additionally, the UE remains in alignment with the eNB in terms of DRX timers upon waking up from inactive time.
The eIMTA UE may use the SIB1 indicated UL/DL configuration to determine the DL subframes for PDCCH-subframe counting. In this case, the UE may count only the fixed DL subframes, and as such, undercount PDCCH-subframes. This has the effect of artificially increasing the length of the DRX timers.
The other options is for the UE to use DL HARQ reference UL/DL configuration to determine the DL subframes for PDCCH-subframe counting. The UE may count both fixed and flexible DL subframes as PDCCH-subframes, including the flexible subframes that are used as a UL subframes, and thus may overcount PDCCH-subframes. This has the effect of artificially decreasing the length of the DRX timers.
The eNB may configure the DRX timer length appropriately to compensate for the shortening or lengthening of the timer due to PDCCH-subframe counting based on one of the semi-static UL/DL configurations.

Proposal 5: RAN2 should decide on SIB1 based UL/DL configuration or DL HARQ reference UL/DL configuration as reference for DRX PDCCH-subframe counting.
An eIMTA UE waking up from DRX may not have received the latest reconfiguration DCI. This does not impact DRX timers if the SIB1 or DL HARQ reference configuration is used as reference for PDCCH-subframe counting. However, the UE still requires the reconfiguration DCI for (E)PDCCH detection. The operation of the eIMTA UE during the period from UE wake-up to the detection of the next reconfiguration DCI may be similar to the fallback operation when it mis-detects the reconfiguration DCI. Falback operation for eIMTA is currently being discussed in RAN1 and agreements have yet to be finalized. The handling of reconfiguration DCI upon DRX wake-up should be left to the conclusion of fallback operation discussions in RAN1.   
3 Conclusion
Based on the discussions above the following related to eIMTA configurations are proposed:
Proposal 1: RAN2 should consider to define the timing of UE application of DL HARQ configuration or leave the DL HARQ timing uncertainty period to be handled by eNB implementation.
Proposal 2: RACH preamble resources should be limited to fixed UL subframes. This can be handled by proper eNB configuration.

Proposal 3: An eIMTA UE in connected mode should follow DL HARQ reference configuration for transmission timing of msg3.   
Proposal 4: UL/DL configuration indicated in the explicit reconfiguration DCI should not be used for PDCCH-subframe counting. 

Proposal 5: RAN2 should decide on SIB1 based UL/DL configuration or DL HARQ reference UL/DL configuration as reference for DRX PDCCH-subframe counting.
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