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1
Introduction
There are numbers of timers in L2 to control the retransmission, triggering reports and etc. When the TTI is shortened, how the timers work and are triggered should be further studied. 
In this document, we focus on the L2 timers trigger and work mechanism, including PDCP, RLC and MAC sublayer.
2
Discussion
2.1
PDCP/RLC Timers
The t-Reordering timer in PDCP is used to detect loss of PDCP PDUs especially for DC and LTE-WLAN aggregation. The discardTimer is maintained at the transmitting side of each PDCP entity for DRB. When the discardTimer is timeout, the transmitting side will discard the PDCP SDU. We think these two timers have no strong dependence on the TTI length, and they can reuse current granulariy and values in sTTI.

Proposal 1: The t-Reordering and discardTimer in PDCP can reuse current granularity and values in sTTI.
In RLC, t-PollRetransmit, t-Reordering and s-StatusProhibit timers are set based on the HARQ RTT and the HARQ retransmission number. If the values are set too large, the RLC window may move slowly and the throughput may be affected. On the contrary, the duplicate RLC PDU will be transmitted and more radio resources will be wasted. For example, if the sTTI is 2 symbols length and the processing time is n + 6, the HARQ RTT latency could be shortened from 8 subframes to 12 sTTI, i.e. 2ms. If RLC timers for sTTI reuse the values configured for legacy TTI, the RLC window has to wait for a long time duration and move slowly. Therefore, TTI length granularity should be introduced for RLC timers in sTTI to enable the RLC window move efficiently.
Proposal 2: TTI length granularity should be used for t-PollRetransmit, t-Reordering and s-StatusProhibit in sTTI.
2.2
MAC
2.2.1
DRX Timers
The minimum value of DRX cycle is 2 subframes in the current specification. Shorter DRX cycle might be useful for emergency downlink traffic. However the UE has to wake up frequently to monitor PDCCH. Therefore we think there is no need to change DRX cycle for sTTI.
Proposal 3: No change for DRX cycle is needed in sTTI.
The minimum value of drx-InactivityTimer and onDurationTimer is one subframe. The short TTI length granularity can add flexibility and may save more power. However, the UE shall wake up before the DRX on and sleep later for RF retuning reason. The RF retuning time is the same as that in legacy TTI while the DRX active time is shortened when drx-InactivityTimer and onDurationTimer use symbol level values or shorter values. The power saving gain is not great as expected. Symbol level values or shorter values for drx-InactivityTimer and onDurationTimer does not bring significant benefits compared with the complexity.

Proposal 4: The drx-InactivityTimer and onDurationTimer can reuse current granularity and values in sTTI.
Retransmission Timers, i.e. drx-RetransmissionTimer and drx-ULRetransmissionTimer are used to indicate the UE to monitor the PDCCH when they expire. In sTTI, the time duration between the new transmission and retransmission is changed. Therefore, new values need to be introduced to enhance the power saving for the UE.
Proposal 5: TTI length granularity should be used for drx-RetransmissionTimer and drx-ULRetransmissionTimer in sTTI.
When sTTI is applied, the UE shall monitor the PDCCH/sPDCCH in each sTTI. It is possible that the start of one DRX cycle is not aligned with the edge of a subframe. The 2 levels DCI is under discussion in RAN1. If 2 levels DCI is agreed, the UE shall monitor the PDCCH for sPDCCH position and monitor sPDCCH for sPDSCH scheduling. If the DRX of sTTI begins in the middle of the subframe, the UE cannot receive the PDCCH and cannot perform the following sPDCCH/sPDSCH reception procedure.

Proposal 6: Whether the beginning of the DRX cycle should be subframe aligned should be further studied.
2.2.2
SR/BSR Timers
In order to prohibit multiple SR transmissions during a preconfigured duration, sr-ProhibitTimer is used as a counter. Therefore, the timer needs no changes. As to logicalChannelSR-ProhibitTimer, it prohibits to trigger SR for some logical channels. No change is needed in sTTIs.
For BSR, periodicBSR-Timer and retxBSR-Timer are the timers per MAC entity can trigger more frequent BSR reporting. However we think single BSR mechanism should be used for both sTTI and legacy TTI as analysed in [1], thus the granularity and values of BSR timers don’t need to be changed.
Proposal 7: The sr-ProhibitTimer, logicalChannelSR-ProhibitTimer, periodicBSR-Timer and retxBSR-Timer reuse the current granularity and values in sTTI. 
2.2.3
Other Timers
The periodicPHR-Timer, prohibitPHR-Timer, sCellDeactivationTimer and timeAlignmentTimer have no strong dependence on the TTI length. The PHR timers are configured with Pathloss changes. The sCellDeactivationTimer is used for the sCell deactivation procedure. If the UE does not receive any grant from the network for the sCell, the sCell will deactivated. In the Uplink Time Alignment procedure, timeAlignmentTimer is applied to ensure the TA used by the UE is accurate. Hence, sTTI has no impacts on these timers.
Proposal 8: The periodicPHR-Timer, prohibitPHR-Timer, sCellDeactivationTimer and timeAlignmentTimer reuse the current granularity and values in sTTI.
3
Conclusion
In this document, we analyse the timer of L2. And we kindly propose that:
Proposal 1: The t-Reordering and discardTimer in PDCP can reuse current granularity and values in sTTI.

Proposal 2: TTI length granularity should be used for t-PollRetransmit, t-Reordering and s-StatusProhibit in sTTI.

Proposal 3: No change for DRX cycle is needed in sTTI.
Proposal 4: The drx-InactivityTimer and onDurationTimer can reuse current granularity and values in sTTI.
Proposal 5: TTI length granularity should be used for drx-RetransmissionTimer and drx-ULRetransmissionTimer in sTTI.

Proposal 6: Whether the beginning of the DRX cycle should be subframe aligned should be further studied.
Proposal 7: The sr-ProhibitTimer, logicalChannelSR-ProhibitTimer, periodicBSR-Timer and retxBSR-Timer reuse the current granularity and values in sTTI. 
Proposal 8: The periodicPHR-Timer, prohibitPHR-Timer, sCellDeactivationTimer and timeAlignmentTimer reuse the current granularity and values in sTTI.
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