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Introduction
[bookmark: OLE_LINK1]The agreements from RAN2 NR Ad Hoc#2 meeting [1] are listed below:
Agreements:
1.	As a baseline, a single DRX configuration like in LTE will be supported.  
2.	The DL and UL HARQ RTT timer are not static values. FFS if the timer is removed or how it is set.
[bookmark: OLE_LINK35][bookmark: OLE_LINK36]
In RAN2#99 meeting [2], the following agreements were made:
Agreements：
1.	The unit of Onduration and drx-inactivity is numerology independent and based on ms.  The minimum value can be less than 1ms. The values are FFS.
2.	The long and short DRX cycles should be in ms.  
3.	FFS if HARQ RTT can or should be derived from dynamically signalled K parameters over DCI or if HARQ RTT is configured by RRC.
[bookmark: OLE_LINK20][bookmark: OLE_LINK34]4.	HARQ RTT and DL/UL retransmission timers are dependent on numerology of corresponding scheduled transmission (FFS whether it is PDCCH/PUSCH/PDSCH). The actual unit is FFS (e.g. PDCCH monitoring occasions, number of slots/PDCCH slots, ms (last resort), etc.).
5.   As in LTE, include functionality related to the MAC CEs DRX Command and Long DRX Command.

In this contribution, we firstly discuss some issues related to the HARQ RTT timer and the DL/UL retransmission timers. In addition, multi-cycle switching mechanism in NR is also analyzed.
Discussion
DRX parameters 
In last meeting, whether or not the HARQ RTT timer should be removed from the DRX parameters was extensively discussed. Besides, other DRX parameters, e.g., the On-duration timer, drx-inactivity timer, the long and short DRX cycles, were also discussed and some agreements were achieved in RAN2 #99[2]. However, some aspect of the HARQ RTT timer and the retransmission timer is still an open issue. 

Based on the agreements of different HARQ timing parameters, in term of K0、K1 and K2 in RAN1_ NR_AH#1[3], the set of values of these parameters are configured by higher layer. In addition, the time domain resources of PDSCH, PUCCH and PUSCH can be indicated in DCI according to the conclusion of DCI contents and formats in RAN1_ NR_AH#3[4][5]. And thus we can derive the value of K0, K1 and K2 from the contents in DCI. In our opinion, the length of DL HARQ RTT timer should be the sum of K0、K1 and K3, and K3 indicates the timing interval between NACK reception for PDSCH and corresponding retransmission, which should consider the processing time of gNB for retransmission. Since K3 is an implementation-related parameter for retransmission, it is not necessary to be configured by higher layer. By scheduling the HARQ feedback with gNB combined with the parameters abovementioned, the HARQ RTT timer could be obtained. Similarly, the UL HARQ RTT timer could also be calculated when K2 and K3 are obtained.

Proposal 1: The HARQ RTT timer should be derived from the time domain resources of PDSCH, PUCCH and PUSCH indicated in DCI.

In LTE，the time unit of HARQ RTT timer and retransmission timer are subframe and PDCCH subframe respectively, and the PDCCH subframe represents the PDCCH monitoring occasion. However, there are different numerologies or TTI durations supported in NR, the unit should be reconsidered. Since the PDCCH slot discussed in RAN1 denotes the slot containing PDCCH monitoring occasions. According to this line of thinking, the PDCCH slot should be used as the unit of the retransmission timer and the unit of HARQ RTT timer should be in the number of slot of the reference numerology.

Proposal 2: The unit of HARQ RTT timer should be in the number of slot and the unit of retransmission timer should be in the number of PDCCH slot of the reference numerology.

 DRX cycle-related issues
[bookmark: OLE_LINK14][bookmark: OLE_LINK15][bookmark: OLE_LINK26][bookmark: OLE_LINK27][bookmark: OLE_LINK28][bookmark: OLE_LINK29]In addition to the timers mentioned above, some other parameters which affect the DRX operation should also be considered. In RAN2 NR Ad Hoc#2 meeting [1], it is agreed that a single DRX configuration like in LTE will be supported as a baseline. However, the number of DRX cycles has not yet been discussed. It is quite possible that there are multiple services with different QoS requirements, e.g., time delay, associated to different numerologies/TTI durations, in NR. It is intuitively plausible that a single DRX configuration which meets the most stringent service requirements is seemed to be an easy-operating method. However, the active state will last for a longer time to monitor the PDCCH signaling especially for services with sparse data packets, which degrades the power saving performance in some degrees. Because the power saving is the most important motivation for introducing DRX, multiple DRX cycles should be configured to meet different requirements of multiple services, and it is beneficial for power saving of UEs. 

Proposal 3: Multiple DRX cycles should be supported in NR.

In LTE, the drxShortCycleTimer can be used to switch between short DRX cycle and long DRX cycle if drxShortCycleTimer expires in current subframe. Therefore, multi-cycle switch mechanism among multiple DRX cycles in NR should also be considered. 

[bookmark: OLE_LINK17][bookmark: OLE_LINK18][bookmark: _GoBack][bookmark: OLE_LINK6][bookmark: OLE_LINK7][bookmark: OLE_LINK11][bookmark: OLE_LINK12]One simple method is to adopt a similar cycle switching method as in LTE. Specifically, suppose that there are N DRX cycles in NR, respectively, short DRX cycle,…,MnDRX cycle(1<n<N),…,and long DRX cycle from small to large. Except for drxShortCycleTimer, drxMnCycleTimer corresponding to the MnDRX cycle (1<n<N), should be defined. Similar to LTE, if drxShortCycleTimer expires in current NR-UNIT, M1DRX cycle should be used. As an analogy, if drxMnCycleTimer expires in current NR-UNIT, Mn+1DRX cycle should be used and long DRX cycle should be used if drxMN-1CycleTimer expires. Meanwhile, when drx-inactivity timer expires in current NR-UNIT, the short DRX cycle should be used if the short DRX cycle is configured.

[bookmark: OLE_LINK8][bookmark: OLE_LINK10]From the above it can be seen that the DRX cycle can only be switched to an adjacent larger DRX cycle in ascending order or to the short DRX cycle if the short DRX cycle is configured. However, it is not flexible enough for cycle switching between any two DRX cycles especially when the number of DRX cycles is large. Hence, another flexible method which can achieve multi-cycle switching between any two DRX cycles might be needed.

Proposal 4: A flexible multi-cycle switching mechanism should be considered in NR if multiple DRX cycles are supported.
Conclusions
In this document, we discussed some questions regarding to DRX related timers in NR. Some proposals are listed as follows:
Proposal 1: The HARQ RTT timer should be derived from the time domain resources of PDSCH, PUCCH and PUSCH indicated in DCI.
Proposal 2: The unit of HARQ RTT timer should be in the number of slot and the unit of retransmission timer should be in the number of PDCCH slot of the reference numerology.
Proposal 3: Multiple DRX cycles should be supported in NR.
[bookmark: OLE_LINK13]Proposal 4: A flexible multi-cycle switching mechanism should be considered in NR if multiple DRX cycles are supported.
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