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1. Introduction
The Connected mode DRX when the UE is configured with short TTI(s) have been discussed in RAN2#97 and RAN2#97bis and the following were agreed [1,2]:
· Common DRX configuration per MAC entity is applied.  Enhancements for sTTI sPDCCH monitoring can be considered.  

· t-Reordering, discardTimer,  t-PollRetransmit, t-Reordering and s-StatusProhibit will keep current configuration, i.e. in ms, but lower granularity can be considered

· The unit for drx-RetransmissionTimer, drx-ULRetransmissionTimer counting is same as the HARQ RTT time expiry that starts the retransmission time, i.e. depending on the TTI length of the TB that is under retransmission
· Legacy DRX Cycle and drxShortCycleTimer are in number of subframes regardless of which TTI length is used
· Legacy onDurationTimer and drx-InactivityTimer counts number of PDCCH-subframes regardless of which TTI length is used

· Whether additional enhancements for sPDCCH monitoring are needed is FFS.   Whether  additional timers for sPDCCH enhancements is need is FFS
In this contribution, we discuss the remaining details on this topic.
2. Discussion
The main remaining issue for DRX mode is handling of transmissions on short TTIs. As such, this was left as FFS in previous meetings.

It was already agreed that a common DRX configuration will be applied and DRX cycles, ON duration, and inactivity timer will be in the number of subframes. 

During ON time, the UE will monitor legacy PDCCH. The question is when the UE should monitor sPDCCH. Since short TTI was introduced, among other things, to reduce latency, it is arguable that the UE should monitor sPDCCH all the time. However, short TTI can be 2-3 symbols and this can result in significant power consumption at the UE. Therefore, some flexibility for the network to configure less often monitoring is preferable. 
The monitoring of sPDCCH during DRX ON time can be configured by signaling to the UE which sTTI locations it should monitor. This can be signaled via Layer 1 (PDCCH), Layer 2 (MAC CE), or Layer 3 (RRC). The first option needs to be discussed and verified by RAN1. If MAC CE is used, then the UE can obtain the sTTI locations after the first TTI during ON time (and monitors all sPDCCH during this time). RRC signaling can be used if the configuration is less likely to change but this will limit the flexibility of more dynamic changes due to the overhead of RRC signaling. In all options, the signaling should also allow monitoring sPDCCH in certain TTIs, especially for the case where the UE monitors all sPDCCH locations within the first N subframes. This can allow an implementation to schedule latency sensitive traffic immediately on sTTI at the beginning of active time and then allowing the UE to save power by not monitoring sPDCCH afterwards.
Proposal 1: During Active Time, the UE should monitor sPDCCH only at the sTTI locations configured by the eNB. RAN2 should discuss and select among L1, L2, L3 options for this signaling.
Proposal 2: The signaling of sPDCCH locations should allow monitoring them within the first configured number of subframes during ON time (onDurationTimer is running).
In legacy DRX, if the eNB does not have any more data to send to the UE, it transmits a MAC CE command to terminate active time. The same principle can also be used as an enhancement to Proposal 2 by signaling to the UE to stop monitoring sPDCCH during the remaining active time.
Proposal 3: A new DRX Command MAC control element is introduced to signal to the UE that no more data will be scheduled on short TTIs. This can be sent in either short or legacy TTI.
For retransmissions during DRX, RAN2 has already that “the unit for drx-RetransmissionTimer, drx-ULRetransmissionTimer counting is same as the HARQ RTT time expiry that starts the retransmission time, i.e. depending on the TTI length of the TB that is under retransmission”. It should be noted that this makes it very difficult to retransmit on different TTI lengths especially when the first transmission is on short TTI (unless very large timers are used). The sharing of HARQ processes is still being discussed in RAN1. However, it is sensible for RAN2 to ask RAN1 to take this agreement into account in their discussion.
Proposal 4: RAN2 should send an LS to RAN1 on DRX retransmission timer agreements and its impact on HARQ process sharing.
3. Conclusion
In this contribution, we discussed Connected mode DRX for short TTI and propose the following:
Proposal 1: During Active Time, the UE should monitor sPDCCH only at the sTTI locations configured by the eNB. RAN2 should discuss and select among L1, L2, L3 options for this signaling.
Proposal 2: The signaling of sPDCCH locations should allow monitoring them within the first configured number of subframes during ON time (onDurationTimer is running).
Proposal 3: A new DRX Command MAC control element is introduced to signal to the UE that no more data will be scheduled on short TTIs. This can be sent in either short or legacy TTI.

Proposal 4: RAN2 should send an LS to RAN1 on DRX retransmission timer agreements and its impact on HARQ process sharing.
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