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1
Introduction
RAN1’s progress on eIMTA was informed to RAN2 in [1]. Potential issues on DRX were identified by several papers last meeting [2]~[7] though no online discussion took place:

· Whether the UE always monitors the UL/DL reconfiguration or only during activate time, and if latter how PDCCH monitoring works upon wake up from non-active time if the UE missed UL/DL reconfiguration

· PDCCH-subframe definition

In this paper we further discuss these issues. 
2
Discussion
2.1
PDCCH monitoring
Several options were identified for PDCCH monitoring with DRX:
Option 1: TDD eIMTA enabled UE should always monitor the L1 signalling indicating the TDD eIMTA configuration [4]

1.1: include the subframes containing the L1 signalling indicating the TDD eIMTA configuration as activate time [4]
1.2: eNB uses well-organized DRX configurations so that UE is active in the subframes containing the L1 signalling indicating the TDD eIMTA configuration [4]
1.3: Monitoring of the L1 TDD eIMTA configuration indication signalling is treated in the same way as for SI-RNTI/P-RNTI scrambled PDCCH [4]
Option 2: UE only monitors the L1 signalling indicating the TDD eIMTA during Active Time

2.1: monitor PDCCH according to the TDD UL/DL configuration indicated SIB1 until UE acquires the dynamic TDD UL/DL configurations [4]
2.2: UE shall monitor PDCCH for all flexible subframes that are not indicated as uplink subframes [3]
2.3: monitor PDCCH according to DL HARQ reference configuration until UE acquires the dynamic TDD UL/DL configuration
Whether to adopt option 1 or option 2 would very much depend on the potential periodicity of L1 signalling for UL/DL configuration modification. If it is in the scale of hundreds of ms, then option 1 makes sense since the UE anyway needs to periodically wake up to monitor paging and perform RRM measurement. For the sub-options under option 1, there aren’t many differences between option 1.1 and option 1.3. Option 1.2 might restrict eNB implementation too much as all the UEs could have different active time. Therefore, we think option 1.3 is simplest and most reasonable since when the UE is in DRX, typically the eNB would not intend to schedule the UE just due the update of UL/DL configuration. 

Otherwise if the potential periodicity of L1 signalling is in the scale of tens of ms, option 2 is more power-efficient, but then we need to solve the issue of the UE not having up-to-date UL/DL configuration when waking up from DRX. For the sub-options under option 2, option 2.3 makes most sense as the DL reference configuration indicate the subframes that can be used for PUCCH hence would not be changed to DL. In other words, it indicates the potential DL subframes. Thus the configuration indicated by L1 signalling would always be a subset of DL reference configuration. While with option 2.1 to follow SIB1, eNB has less opportunity to schedule the UE at the beginning of active time. Option 2.2 was proposed for non-DRX case in RAN1 but not agreed, hence should not be adopted for DRX case either.

Proposal 1: Further input from RAN1 about the potential periodicity of L1 signalling is needed to decide which direction to go for PDCCH monitoring with eIMTA. 

Proposal 2: sub-option 1.3 and 2.3 are considered as potential options in RAN2 and decision can be made later based on RAN1 input.
2.2
PDCCH-subframe definition
Several options were identified for PDCCH-subframe definition:

Option 1: based on PDCCH subframes in the DL HARQ reference configuration [5]
Option 2: based on PDCCH subframes in the UL HARQ reference configuration (SIB1 configuration) [5]
Option 3: onDurationTimer, drx-InactivityTimer, and drx-RetransmissionTimer are counted in subframe basis [5]
Option 4: union of downlink subframe, including both static DL subframes and flexible Subframes that being used for DL transmission according to the actual UL/DL configuration indicated through explicit L1 signaling (which means always according to the configuration of L1 signalling since it can never change a fixed DL to UL subframe). [7]

Option 3 does not seem to be necessary as there is no need to count fixed UL subframes. Option 4 requires the UE always have up-to-date UL/DL configuration according to L1 signalling which introduces more possibility of error cases when the UE and eNB have mismatched configurations, it also depends on whether the UE monitors PDCCH when it is not in active time. With option 1, the real DL subframe indicated by L1 signalling is always a subset of DL HARQ reference configuration; it makes more sense than option 2 as option 2 requires the UE to monitor PDCCH on the subframes that are not PDCCH-subframe. From our point of view, option 2 could be acceptable as well to have same counting as legacy UEs.
Proposal 3: PDCCH-subframe counting for DRX is based on DL HARQ reference configuration. 
3
Conclusion
DRX for eIMTA is discussed in this contribution with the following contributions made:
Proposal 1: Further input from RAN1 about the potential periodicity of L1 signalling is needed to decide which direction to go for PDCCH monitoring with eIMTA. 

Proposal 2: sub-option 1.3 and 2.3 are the options to be further considered in RAN2 and decision can be made later based on RAN1 input.

Proposal 3: PDCCH-subframe counting for DRX is based on DL HARQ reference configuration. 
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