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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.

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.

In this contribution, we discuss the multiple DRX configurations related issues and analyze whether one or more than one DRX configuration can be active at a time. We also give some consideration on the power saving aspect for DRX in NR.
Discussion
[bookmark: _GoBack]In RAN2 #98, two major issues related to the DRX configuration enhancements were extensively discussed and no agreements were reached. One of those questions is whether multiple DRX parameters should be configured for a UE and the other question is that DRX configuration is active at the same time or is only one at a time. For the first question, multiple DRX configurations are supported by most proponents. However, regarding the second question, the proponent’s responses are almost evenly divided.

[bookmark: OLE_LINK14][bookmark: OLE_LINK15][bookmark: OLE_LINK10][bookmark: OLE_LINK11][bookmark: OLE_LINK7][bookmark: OLE_LINK8]In our view, there are multiple services with different QoS requirements, e.g., time delay, associated to different numerologies/TTI durations, in NR. For example, the voice service is delay-sensitive, and the short DRX cycle should be configured to reduce the transmission delay for UE. Conversely, if the web-browsing is running, the long DRX cycle should be configured for power saving. When there are multiple services or numerologies running at the same time, a single DRX configuration which meets the most stringent requirement is seemed to be an easy-operating method, in the meantime the power saving performance will be poor. Because power saving is the most important motivation for introducing DRX, multiple DRX configurations should be configured to meet different QoS requirements of multiple services and can be helpful in power saving simultaneously.

When there are multiple services running at the same time, the case that DRX configuration is active at the same time or only one at a time becomes an issue. In our opinion, multiple DRX configurations could be activated at the same time. It is because that if only a single DRX configuration is activated, more power is needed to monitor PDCCH signalling of all services even through some services are not running at a time. Hence, all the DRX configurations corresponding to the current running services should be activated simultaneously, that could not only save as much power as possible for UE，but also meet QoS requirements of multiple services. In addition, one DRX state for each MAC entity should be guaranteed by combining all the activated DRX active times.

Proposal 1: Multiple DRX configurations should be activated at the same time, and the DRX active state should be guaranteed by combining all the activated DRX active times.

When there are multiple services for a UE, RRC signalling should be used to configure the DRX configurations in NR. Since the services of a UE may change frequently, there may be just some of the DRX configurations running at a given time. In order to indicate the DRX configurations of the on-going services or numerologies, MAC CE should be used to activate/deactivate DRX configurations according to the real services or numerologies.

Proposal 2: MAC CE should be used to activate/deactivate DRX configurations according to the on-going services or numerologies.

For the DRX parameters, 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 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. Furthermore, since the retransmission timer depends on the real service type, which could be different among multiple numerologies/TTI durations. Moreover, it is obvious that the short DRX cycles and long DRX cycles should be decided by the corresponding service or numerology.

Proposal 3: The inactivity timer should be UE-specific. The parameters, such as on-duration timer, retransmission timer, short and long DRX cycles, etc., should be configured according to corresponding service or numerology.

It has been agreed in RAN2 #97bis that a MAC entity can be in one DRX state (i.e. single on/off time) at any given time. Considering there could be multiple DRX configurations configured for a UE, the on time of the MAC entity will be a considerable time especially when all the active time of each DRX configuration are non-overlapped, that results in large power consumption for UE. In order to solve this issue, timer alignment mechanisms should be designed for power saving.
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Proposal 4: Timer alignment mechanisms should be adopted among timers belonging to different services or numerologies.
Conclusions
In this document, we discussed some questions left in RAN2 #98 regarding to DRX enhancements in NR. Some proposals are listed as follows:
Proposal 1: Multiple DRX configurations should be activated at the same time, and the DRX active state should be guaranteed by combining all the activated DRX active times.
Proposal 2: MAC CE should be used to activate/deactivate DRX configurations according to the on-going services or numerologies.
Proposal 3: The inactivity timer should be UE-specific. The parameters, such as on-duration timer, retransmission timer, short and long DRX cycles, etc., should be configured according to corresponding service or numerology.
Proposal 4: Timer alignment mechanisms should be adopted among timers belonging to different services or numerologies.
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