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[bookmark: _GoBack]Introduction
[bookmark: OLE_LINK1]In RAN2#95bis meeting, the following agreements were made:

Agreements 
-	DRX enhancement is studied in NR in order to support multiple services with different requirements and/or numerologies.

[bookmark: OLE_LINK19][bookmark: OLE_LINK20]In RAN2 #97bis meeting, some agreements were reached as follows:
Agreements on DRX
-	A MAC entity can be in one DRX state (i.e. single on/off time) at any given time. FFS if multiple configurations 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.

And the agreements from RAN2 NR Ad Hoc#2 meeting 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.

In this contribution, we firstly discuss the necessity of introducing multiple DRX configurations from the perspective of the power saving. Then, we analyze whether one or more than one DRX configurations can be active at a time. Finally, we discuss some related DRX parameters in NR.
Discussion
DRX configurations
[bookmark: OLE_LINK22][bookmark: OLE_LINK23][bookmark: OLE_LINK24][bookmark: OLE_LINK25]In the last meeting, how to configure the DRX configuration in NR was discussed and a single DRX configuration like in LTE will be supported as a baseline. In addition, whether multiple DRX configurations are needed is still an open issue and more than half of the proponents suggested that multiple DRX configurations should be configured for a UE. However, there are two different viewpoints about that how to active these DRX configurations: one is that only a single DRX configuration should be activated at a time, and the other is that the multiple DRX configurations could be activated at the same time. Regarding to the above both views of multiple DRX configurations, the proponent’s responses were almost evenly divided.

[bookmark: OLE_LINK14][bookmark: OLE_LINK15][bookmark: OLE_LINK26][bookmark: OLE_LINK27][bookmark: OLE_LINK28][bookmark: OLE_LINK29][bookmark: OLE_LINK6][bookmark: OLE_LINK10][bookmark: OLE_LINK11][bookmark: OLE_LINK7][bookmark: OLE_LINK8]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 small 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 configurations should be configured to meet different requirements of multiple services and can be helpful in the power saving simultaneously. According to this thinking, in order to achieve better performance of the power saving, multiple DRX configurations should be activated at the same time when there are multiple services running.

Proposal 1: Multiple DRX configurations should be configured for a UE and should be activated at the same time.
DRX parameters related issues
[bookmark: OLE_LINK12][bookmark: OLE_LINK13]In RAN2#97bis meeting, a DRX configuration with at least the following configuration parameters was agreed in NR: on duration time, inactivity time, retransmission time, short DRX cycles and long DRX cycles. In this section, some related DRX timers, e.g., on duration timer, inactivity timer and HARQ RTT timer will be discussed.

Note that the on-duration timer and the inactivity timer are UE-specific in LTE. However, considering different requirements and traffic characteristics of multiple services or numerologies for a UE in NR, if the on-duration timer is UE-specific, it may be too short for delay-tolerant services or too long for delay-sensitive services, that will result in performance degradation for the former and power wasting for the latter. Hence, the on-duration timer should be configured based on different services or numerologies. 

Besides, since the inactivity timer represents the duration after UE receives the PDCCH scheduling during monitoring the control channels, it is not necessary to make this parameter different among multiple services or numerologies. However, considering the significant difference of traffic characteristics between uplink and downlink, the DL inactivity timer and the UL inactivity timer should be configured independently.

Proposal 2: The on-duration timer should be numerology-specific. The inactivity timer should be UE-specific, and the DL inactivity timer and the UL inactivity timer should be configured independently.

[bookmark: OLE_LINK30][bookmark: OLE_LINK31][bookmark: OLE_LINK32]In previous meeting, asynchronous HARQ is agreed to be used in both downlink and uplink for all traffic scenarios in NR. It is noteworthy that whether the HARQ RTT timer should be included in the DRX parameters is still unsettled. The length of HARQ RTT timer represents the process time consumed by data reception and ACK/NACK feedback. If the HARQ RTT timer is not used in NR，the moment of retransmission should be given which makes the retransmission significantly more complex. In order to be compliant with DRX in LTE, the HARQ RTT timer should be configured in our opinion. To be specific, the length of HARQ RTT timer should be determined according to corresponding traffic type. 

Proposal 3: The HARQ RTT timer should be configured in NR.
Conclusions
In this document, we discussed some questions regarding to multiple DRX configurations and some related DRX parameters in NR. Some proposals are listed as follows:
Proposal 1: Multiple DRX configurations should be configured for a UE and should be activated at the same time.
Proposal 2: The on-duration timer should be numerology-specific. The inactivity timer should be UE-specific, and the DL inactivity timer and the UL inactivity timer should be configured independently.
Proposal 3: The HARQ RTT timer should be configured in NR.
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