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In RAN2#97bis [1], following agreements were made.
-	A MAC entity can be in one DRX state (i.e. single on/off time) at any given time.  FFS if multiple configuration are supported.
-	When MAC entity is awake it monitors “PDCCH” occasion 
-	In NR, a DRX configuration is described by at least the following configuration parameters: an on duration time, an inactivity time, a retransmission time, short DRX cycles, long DRX cycles

In RAN2 adhoc #NR2 meeting [2], following agreements were made.
· As a baseline, a single DRX configuration like in LTE will be supported.  
· The DL and UL HARQ RTT timer are not static values.   FFS if the timer is removed or how it is set.   

In RAN2 # 99 meeting [3], 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
      No need,
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 RAN1 # 90 meeting [5], following agreements were made.
	· Support activation/deactivation of DL bandwidth part by means of timer for a UE to switch its active DL bandwidth part to a default DL bandwidth part
· The default DL bandwidth part can be the initial active DL bandwidth part defined above 
· FFS: The default DL bandwidth part can be reconfigured by the network
· FFS: detailed mechanism of timer-based solution (e.g. introducing a new timer or reusing DRX timer)
· FFS: other conditions to switch to default DL bandwidth part



In this document, we discuss the remaining issues on HARQ RTT timer, long DRX MAC CE command and autonomous BWP switching with DRX operation.
Discussion
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In LTE legacy DRX procedure, UE starts the HARQ RTT or UL HARQ RTT timer upon data reception in PDSCH or transmission in PUSCH. There is a gap between PUSCH transmission and UL grant reception or PDSCH reception and a DL assignment. During this gap a UE is not required to receive anything for the HARQ process, so a HARQ RTT timer of 8 subframe or UL HARQ RTT timer of 4 subframes is started and hence saves power in case DRX inactivity timer has already expired.
Similar to the DRX retransmission timer, the HARQ RTT timer for UL or DL is also triggered for a TB being handled by a HARQ process. The DL HARQ RTT can be defined as K1 + K3 (gNB processing time for ack/nack detection and DL PDU preparation) and UL HARQ RTT can be defined as gNB processing time (between PUSCH transmission and DL ACK/NACK) where K is defines as follows.
K0: Delay between DL grant and corresponding DL data (PDSCH) reception
K1: Delay between DL data (PDSCH) reception and corresponding acknowledgement transmission on UL 
K2: Delay between UL grant reception in DL and UL data (PUSCH) transmission
K3: Delay between ACK/NAK reception in UL and corresponding retransmission of data (PDSCH) on DL 
Value of K is dependent on whether the mini-slot based or slot based scheduling is used. The value of K0 and K1 may be explicitly indicated in DCI but the value of K3 may need to be configured by RRC also the value of K2 depends on UE capability. Therefore, value of HARQ RTT may not be fully indicated in the DCI.
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Unit of the DRX parameters
Based on the RAN2 agreement, in NR, at least the following DRX parameters need to be configured to a UE.
1. ON duration timer
2. DRX inactivity timer
3. DRX retransmission timer
4. DRX UL retransmission timer
5. Short DRX cycle and long DRX cycle
In NR, the unit of the short DRX cycle and long DRX cycle is in ms. It is agreed that unit of ON duration timer and DRX inactivity timer is in ms. It is also agreed that the value can be less than a ms. When a UE is configured with very large subcarrier spacing and small TTI length, 1 ms duration may be large for monitoring the PDCCH. Therefore new values of the timers can be defines as 1/16 ms, 1/8 ms, 1/4 ms and 1/2 ms. 
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C-DRX with BWP operation
In RAN1 NR AHoc #3 meeting [4], it is agreed that a UE is configured with multiple DL BWPs but only one DL BWP is active at a time. In RAN1 # 90 meeting [5], it was agreed that a timer based solution can be used to switch the active DL BWP to default BWP. 
If a UE is monitoring an active DL BWP for a long time without activity, the UE moves to default BWP for power saving. We would like to discuss from RAN2 point of view whether we can reuse DRX timer or introduce a new timer (denoted by BWP inactivity timer). We think a new timer to switching to default BWP is more desirable than reusing DRX timer. 
One reason is BWP operation can be separately enabled. If no C-DRX is configured, a timer for DL BWP should be configured for BW operation. When this timer expires, UE switches to the default DL BWP autonomously.
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When DRX is configured, the DL BWP inactivity timer can work together with DRX timers. When the DL BWP inactivity timer expires, UE may not switch to default DL BWP due to the DRX retransmission timers as UE still continues monitoring the PDCCH. If the DL BWP inactivity timer expired and 
a. Any HARQ RTT timer or (UL)DRXretransmissionTimer is running, UE does not switch to default DL BWP autonomously.
b. If NO HARQ RTT timer or (UL)DRXretransmissionTimer is running, UE switches to default DL BWP.

If the DL BWP inactivity timer is still running after UE enters into DRX sleep and no DRX timer is running, the UE switches to default DL BWP to monitor PDCCH in the next ON duration. In this case, UE stays in default DL BWP and gNB needs to signal (e.g., use DCI) to switch to other DL BWP.
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In NR, it is agreed that DRX configuration for a UE is LTE baseline in which the DRX configuration is per MAC entity. Therefore the BWP inactivity timer can also be configured per MAC entity.
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Based on the above discussion, we have following observations:
Observation 1 The value of HARQ RTT may not be fully indicated in the DCI.
Observation 2 When a UE is configured with very large subcarrier spacing and small TTI length, 1 ms duration may be large for monitoring the PDCCH. Therefore new values of the timers can be defines as 1/16 ms, 1/8 ms, 1/4 ms and 1/2 ms.
Based on the observations and discussion, we propose:
Proposal 1.	RAN1 input on the unit of value K is required to determine the unit of HARQ RTT timer.
Proposal 2.	The unit of the DRX retransmission timer is same as that of HARQ RTT timer.
Proposal 3.	A new timer (BWP inactivity timer) is introduced to switch active BWP to default BWP after a certain inactive time.
Proposal 4.	Autonomous switching to DL default BWP should consider both DL BWP inactivity timer and DRX timers (HARQ RTT and DRX retransmission timers).
Proposal 5.	DL BWP inactivity timer is configured per MAC entity.
[bookmark: _GoBack]
References 
[1] Draft Report of 3GPP TSG RAN WG2 #97bis, Spokane, USA, April 4th – 7th, 2017. 
[2] Draft Report of 3GPP TSG RAN WG2 #NR AH 2, Qingdao, China, June 27th – 29th, 2017. 
[3] Draft Report of 3GPP TSG RAN WG2 #99, Berlin, Germany, August 21st – 25th, 2017. 
[4] Draft Report of 3GPP TSG RAN WG1 #NR AH 3, Nagoya, Japan, September 18th – 21st, 2017.
[5] Draft Report of 3GPP TSG RAN WG1 #90, Prague, Czech Republic, August 21st – 25th, 2017.

 
