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1. Introduction
During the last meeting, RAN2 agreed that DRX timer counting would follow the TDD UL/DL configuration in SIB1 in order to minimize the DRX states mismatch between eNB and UE. However, the details with respect to PDCCH monitoring during DRX active time was left for further study. In this contribution, we share our views on this aspect.  
2. Discussion
2.1 Background

LTE TDD provides seven different UL/DL configurations with 40% to 90% DL subframes, which could be changed by the network in a semi-static manner (i.e. as fast as every 640ms). However, the semi-static UL/DL reconfiguration may not be done in a timely manner to match the instantaneous traffic situation. Evaluations in the corresponding study item reveal significant performance benefits by allowing TDD UL-DL reconfiguration based on traffic adaptation in small cells [1]. Hence, a new Rel-12 WI has been approved in RAN #58, targeted towards enabling a fast UL/DL reconfiguration for LTE TDD system.
To achieve the design objective of enabling a faster UL/DL reconfiguration for TDD system, a new reconfiguration DCI format was introduced in [2], which is transmitted on PCell CSS with new RNTI(s) scrambling the CRC party bits. One or more 3-bit indicator can be included in a new DCI format to dynamically inform the eIMTA UEs TDD UL/DL configurations for multiple cells that will be used within a certain period of time. In order to make use of explicit signalling efficiently, reconfiguration DCIs are allowed to be transmitted in SIB1 DL subframes or special subframes only. These specific subframes could also be configured by higher layers to adapt to different traffic dynamics and the exact pattern is being discussed in RAN1.
2.2 DRX operation in eIMTA
Supporting eIMTA functionality has potential impacts on DRX operations in the MAC layer. In RAN2 #84, it was agreed that SIB1 configuration would be used by eIMTA UEs for DRX timer counting when a DRX cycle is configured. One aspect related to DRX operation that remains to be addressed is how to specify the (E)PDCCH monitoring for eIMTA UEs, especially considering the transmission direction uncertainty of flexible subframes (e.g. UL vs. DL). Here, the flexible subframes refer to subframes that could be flexibly switched from UL to DL via reconfiguration DCIs in a 10ms timescale. In the current DRX operation, UE shall monitor PDCCH every downlink subframe or special subframe in Active time and could sleep with the receiver circuitry switched off in the non-Active time subframes. It is apparent that this behaviour can be reused for the case when the transmission direction of a flexible subframe has been known to the UE after the acquisition of corresponding reconfiguration DCIs. However, it is unclear whether or not UE shall monitor PDCCH in a flexible subframe if the transmission direction is uncertain. Such uncertainty problem of a flexible subframe may happen in two cases, either when UE incorrectly decodes explicit DCI or when UE wakes up between two consecutive DCI transmission instants subject to DRX configuration. 
When an eIMTA UE incorrectly decodes explicit DCI, it can operate as a legacy UE to monitor PDCCH-subframes according to SIB1 UL/DL configuration. One concern was raised on the potential DL throughput performance degradation due to the assignment loss on flexible DL subframes, as eNB cannot know that the UE did not detect the PDCCH(s) since there is no support for HARQ-ACK feedback. However, the likelihood of misdetection is supposed to be negligible in practice (e.g. [3]), therefore the impact on DL throughput will also negligible. Moreover, we also assume that eNB could easily detect the missing reconfiguration DCI based on the HARQ-ACK feedback statistic or CSI value (e.g. OOK value) and then take proper actions (e.g. adjusting the aggregation level of DCI format), so the performance degradation could be further reduced. 
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Figure 1: Illustration of explicit signalling transmission in a UL/DL modification period
In the second case when the UE wakes up between two consecutive DCI transmissions, eNB knows that an eIMTA did not detect the reconfiguration DCI subject to its DRX configuration. One working assumption has been agreed in RAN1 that an eIMTA UE may be configured to monitor the explicit DCI formats in more than one subframe between two adjacent periodic instances, as illustrated in Figure 1 above. This function could be leveraged to control the number of such UEs (i.e. waking up between two DCI transmission instants) at NW side. Figure 1 shows one example, where one reconfiguration DCI format is intended to be repeatedly transmitted multiple times within a period (i.e. 20ms in this example) to guarantee that one UL/DL configuration is available subject to certain latency. Hence the UEs can again follow the SIB1 UL/DL configuration in this case. 
Based on this discussion above we make the following proposals:
· Proposal: 
During Active time,
· UE shall monitor (E)PDCCH for DL subframes or special subframes by following UL/DL configuration indicated in SIB1, if UE does not detect reconfiguration signaling conveying a valid UL/DL configuration. 

· Otherwise, UE shall monitor (E)PDCCH for DL subframes or special subframes by following the valid UL/DL configuration indicated in reconfiguration signaling

3. Conclusion
In this contribution we have discussed DRX-related operation needed to support dynamic TDD UL-DL reconfiguration within the Rel-12 time-frame. Based on the discussion we make the following proposals: 
· Proposal: 
During Active time,
· UE shall monitor (E)PDCCH for DL subframes or special subframes by following UL/DL configuration indicated in SIB1, if UE does not detect reconfiguration signaling conveying a valid UL/DL configuration. 

· Otherwise, UE shall monitor (E)PDCCH for DL subframes or special subframes by following the valid UL/DL configuration indicated in reconfiguration signaling
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