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1. Introduction
In RAN2#96 meeting, RAN2 discussed shorten TTI and made following agreements.  
	Agreements:

· RAN2 will study the impacts of dynamic switching between legacy and sTTI on the MAC

· FFS if LCP procedures need to be changed and if multiplexing restrictions will be needed.  Wait for RAN1 to progress

· FFS if some logical channel should be given priority to use the sTTI and the mechanisms to achieve this

· Mac-ContentionResolutionTimer is in number of subframes regardless of which TTI length is used
· The unit for HARQ RTT timer counting is the TTI length of the TB that starts the timer


This contribution gives our consideration on the impact on DRX of sTTI. 
2. Discussion
2.1. DRX framework design
Independent DRX and common DRX mechanism were discussed in Rel-10 CA discussion and common DRX across all serving cells were discussed due to two the following two reasons:
· Easy for UE implementation, because the mechanism is same as Rel-8 non-CA scheme and no change introduced; 
· New mechanism of SCell activation/deactivation can achieve the target of power saving on one specific component carrier. 
Even with the introduction of DC, it also follow the principle that common DRX for one serving eNB. With the introduction of sTTI, there is no motivation to change the LTE current DRX framework, hence it is suggested that:
Proposal 1: Common DRX can still be used within one CG with the introduction of sTTI.
With the introduction of sTTI, according to RAN1 agreement, it is obvious that from eNB perspective, legacy TTI and sTTI can be FDMed in the same subframe in the same carrier. Considering different TTI length may be configured to be used by different service, hence the activity states of different TTI length of one carrier may be different for one UE. Under the framework of common DRX, UE powering saving should be further enhanced and take this into account.
Proposal 2: Under the common DRX framework, UE power saving should be enhanced according to the different activity frequency on different TTI lengths within one serving cell.
Similar as SCell activation/deactivation which is introduced based on the different activity states of different carrier, TTI length specific activation/deactivation can be considered with the introduction of sTTI. Figure-1 gives an example of the TTI specific activation/deactivation mechanism. In the following Figure-1, it is obvious that different TTI length may have different active time due to the introduction of TTI length specific activation/deactivation.
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                           Figure-1 Illustration of TTI length specific activation/deactivation
Proposal 3: TTI length specific activation/deactivation mechanism should be considered, in order to enhance the power saving performance within one cell.
2.2. DRX timer counting
Based on LTE DRX, there are following DRX timers:
· drxShortCycleTimer;
· UL/DL HARQ RTT timer;
· drx-RetransmissionTimer/drx-ULRetransmissionTimer;
· onDurationTimer; 
· drx-InactivityTimer. 
For drxShortCycleTimer, it is counted by multiples of shortDRX-Cycle in current LTE. This counting mechanism can keep unchanged in NR.
Proposal 4: The counting of drxShortCycleTimer keeps unchanged compared with LTE.
For HARQ RTT timer, it has been agreed in the last RAN2 meeting that the HARQ RTT timer counting should be based on the TTI length of the TB that starts the timer.
	The unit for HARQ RTT timer counting is the TTI length of the TB that starts the timer


For drx-RetransmissionTimer and drx-ULRetransmissionTimer, it is HARQ process related timer and will be started upon the HARQ RTT timer expires, hence it is reasonable to count it also based on the same TTI length as the HARQ RTT timer. 
Proposal 5: The counting of drx-RetransmissionTimer/drx-ULRetransmissionTimer should be based on the same TTI length with the corresponding DL/ULHARQ RTT timer which started it.
Considering its counting unit is PDCCH-sbuframe in legacy LTE system and the essence of PDCCH-subframe is scheduling chance, hence it can be counted based on the scheduling chance, PDCCH or sPDCCH, based on which TTI length is used.
Proposal 6: The counting unit of drx-Retransmission/drx-ULRetransmissionTimer should be based on either PDCCH-subframe or sPDCCH occasion, and which one is chosen depends on which TTI length is used.
For onDurationTimer and drx-InactivityTimer, it is UE-specific, not relevant to HARQ process. Its length should be fixed no matter which TTI length is used. Hence it is proper to introduce a reference TTI length to count it, For FDD, a reference TTI length, e.g., 1ms TTI length can be used; and for TDD, a reference TDD UL/DL configuration, e.g. TDD UL/DL configuration #2, can be used.
Proposal 7: The counting of onDurationTimer and drx-InactivityTimer should be based on a reference configuration.
3. Conclusion

Based on the analysis in section 2, it is proposed:
Proposal 1: Common DRX can still be used for one serving eNB with the introduction of sTTI.
Proposal 2: Under the common DRX framework, UE power saving should be enhanced according to the different activity frequency on different TTI lengths within one serving cell.
Proposal 3: TTI length specific activation/deactivation mechanism should be considered, in order to enhance the power saving performance within one cell.
Proposal 4: The counting of drxShortCycleTimer keeps unchanged compared with LTE.
Proposal 5: The counting of drx-RetransmissionTimer/drx-ULRetransmissionTimer should be based on the same TTI length with the corresponding DL/ULHARQ RTT timer which started it.
Proposal 6: The counting unit of drx-Retransmission/drx-ULRetransmissionTimer should be based on either PDCCH-subframe or sPDCCH occasion, and which one is chosen depends on which TTI length is used.
Proposal 7: The counting of onDurationTimer and drx-InactivityTimer should be based on a reference configuration.
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