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1	Introduction
The WI on Shortened TTI and processing time for LTE [1] was agreed in RAN #72 and progress in the previous two RAN1 meetings was informed in the LS to RAN2 [2]. Below we quote some RAN1 agreements that might impact RAN2:
	Agreement:
· The DL sTTI length of a UE is configured by RRC signaling.
· FFS on whether different DL sTTI lengths for a given UE can be configured for different serving cells or not.
Agreement
· Select a sTTI scheduling scheme among the following candidates for each sTTI length
· Single level DCI 
· RRC configuration of sPDCCH search space and/or sPDCCH frequency region
· UE-specific information in sDCI related to sPDSCH/sPUSCH
· Two level DCI 
· RRC configuration may or may not at least partially indicate sPDCCH frequency region/search space for some of the variants described below
· variant 1
· Slow DCI: non UE-specific information in PDCCH 
· Fast DCI: UE-specific information in sDCI
· variant 2
· Slow DCI: UE-specific information in PDCCH
· Fast DCI: UE-specific information in sDCI
· variant 3
· Slow DCI: UE-specific information in PDCCH and/or sPDCCH
· Fast DCI: UE-specific information in sDCI
· Note: the sTTI scheduling scheme may be the same or different for different sTTI length
· FFS how to reduce the payload of sDCI/DCI messages for sTTI operation
· FFS support of multi-sTTI scheduling
· Additional L1 signaling related to sTTI operation can be considered 


In this contribution, we discuss DRX operation with sTTI.
2	Discussion
DRX timers are currently defined either in number of subframes (mac-ContentionResolutionTimer, DRX Cycle, drxShortCycleTimer, HARQ RTT Timer, UL HARQ RTT Timer) or in number of PDCCH-subframes of 1ms length (onDurationTimer, drx-InactivityTimer, drx-RetransmissionTimer, drx-ULRetransmissionTimer). With introduction of shortened TTI, it should be discussed if the DRX timers need to be scaled to the sTTI length or could be kept unchanged with the unit of 1ms length. 
	DRX timers defined in 36.321:
Active Time: Time related to DRX operation, as defined in subclause 5.7, during which the MAC entity monitors the PDCCH. → refers to other timers i.e. is the result of other timer(s) running.
mac-ContentionResolutionTimer: Specifies the number of consecutive subframe(s) during which the MAC entity shall monitor the PDCCH after Msg3 is transmitted. → refers to subframes
DRX Cycle: Specifies the periodic repetition of the On Duration followed by a possible period of inactivity. → refers to subframes.
drx-InactivityTimer: Specifies the number of consecutive PDCCH-subframe(s) after the subframe in which a PDCCH indicates an initial UL, DL or SL user data transmission for this MAC entity. → refers to PDCCH subframes.
drx-RetransmissionTimer: Specifies the maximum number of consecutive PDCCH-subframe(s) until a DL retransmission is received. → refers to PDCCH subframes.
drx-ULRetransmissionTimer: Specifies the maximum number of consecutive PDCCH-subframe(s) until a grant for UL retransmission is received. → refers to PDCCH subframes.
drxShortCycleTimer: Specifies the number of consecutive subframe(s) the MAC entity shall follow the Short DRX cycle. → refers to subframes.
drxStartOffset: Specifies the subframe where the DRX Cycle starts. → refers to subframes
HARQ RTT Timer: This parameter specifies the minimum amount of subframe(s) before a DL HARQ retransmission is expected by the MAC entity. → refers to subframes.
UL HARQ RTT Timer: This parameter specifies the minimum amount of subframe(s) before a UL HARQ retransmission grant is expected by the MAC entity. → refers to subframes.
onDurationTimer: Specifies the number of consecutive PDCCH-subframe(s) at the beginning of a DRX Cycle. → refers to PDCCH subframes



For the timers based on QoS which are related to delay requirement of the services, e.g. mac-ContentionResolutionTimer, DRX Cycle, drxShortCycleTimer, scaling to the TTI length does not seem to be needed. 
Proposal 1: mac-ContentionResolutionTimer, DRX Cycle, drxShortCycleTimer are in number of subframes regardless of which TTI length is used.
RAN1 assumes it should be possible to fall back to 1ms TTI length when shortened TTI is configured. HARQ RTT timer and UL HARQ RTT Timer should  refer to TTI length in use, as it defines how long the UE can sleep before it wakes up for next DL/UL retransmission which depends on both the TTI length and eNB processing time. The HARQ RTTI timer should count the TTI length currently in use, i.e. the TTI length of the TB that starts the timer. The actual value for the timers could be decided later when RAN1 concludes the processing time for sTTI.
Proposal 2: The unit for HARQ RTT timer and UL HARQ RTT timer counting is the TTI length of the TB that starts the timer.
For the timers related to scheduling opportunities in number of PDCCH-subframe, e.g. onDurationTimer, drx-InactivityTimer, drx-RetransmissionTimer, drx-ULRetransmissionTimer, either smaller granularity than 1ms subframe could be defined referring to number of scheduling opportunities (i.e. in number of sTTI) or possible to keep the unit for those timers unchanged referring to PDCCH-subframe in the length of 1ms. It might also depend on whether each sTTI would have sPDCCH, e.g. with single level DCI or two level DCI selected in RAN1. 
Considering the PDCCH-subframe definition refers to “subframe with PDCCH”, without changing the unit for the timers could be simpler. The timers can be restarted/stopped if the UE is scheduled in any of the sPDCCH within the subframe. It could cover sTTI case regardless of whether Single level DCI or two level DCI is selected in RAN1. eNB implementation can take the configured sTTI length into account when configure the timers. No reconfiguration of the timers is needed even if the TTI length can be dynamically changed.
Proposal 3: definition of PDCCH-subframe is unchanged referring to subframe with PDCCH, i.e. in length of 1ms, without introducing finer granularity for smaller scheduling opportunities.
Proposal 4: onDurationTimer, drx-InactivityTimer, drx-RetransmissionTimer are in number of PDCCH-subframes.
3	Conclusion
DRX operation for sTTI is discussed in this contribution with the following proposals proposed:
Proposal 1: mac-ContentionResolutionTimer, DRX Cycle, drxShortCycleTimer are in number of subframes regardless of which TTI length is used.
Proposal 2: The unit for HARQ RTT timer and UL HARQ RTT timer is the TTI length of the TB that starts the timer.
Proposal 3: definition of PDCCH-subframe is unchanged referring to subframe with PDCCH, i.e. in length of 1ms, without introducing finer granularity for smaller scheduling opportunities.
Proposal 4: onDurationTimer, drx-InactivityTimer, drx-RetransmissionTimer, are in number of PDCCH-subframes.
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