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1 Introduction
Up until RAN2#AH2, the following agreements have been made on DRX configurations in NR

	Agreements:
1. A MAC entity can be in one DRX state (i.e. single on/off time) at any given time. 
2. When MAC entity is awake it monitors “PDCCH” occasion 

3. 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
4. As a baseline, a single DRX configuration like in LTE will be supported.  

5. The DL and UL HARQ RTT timer are not static values.   FFS if the timer is removed or how it is set.   


This paper makes further discussions on DRX in EN-DC.  We will first review related agreements when DC is standardized in R-12, and then see if the same rationale still can apply in NR. By this approach, the standardization of DRX in EN-DC can hopefully be accelerated. 
2 Discussions

In LTE DC, separate DRX configurations can be applied to MCG and SCG. Furthermore, the CG specific DRX operation applies to all configured and activated serving cells. And DRX coordination between MeNB and SeNB is supported by exchanging MCG DRX configuration and SCG DRX configuration. While, it is up to the implementation of SeNB and MeNB in terms of how to coordinate the DRX configurations, e.g., drxStartOffset and drxCycle, etc.
In RAN2 #83bis meeting [1], the LTE DC impact on DRX was proposed and the following working assumption were achieved:

	Working assumption
1. Separate DRX configurations should be supported for MeNB and SeNB.

2. Separate DRX operations (timers and active time) should be allowed for MeNB and SeNB.
FFS if the eNBs coordination is needed for DRX configuration


Hence, in LTE, the DRX operations (timers and active time) of the MeNB and SeNB are independent. This is because the DRX active time depends on the scheduling decisions, while there is non-ideal backhaul between MeNB and SeNB that they cannot know the real-time state of each other. It will also be a waste of energy if the common DRX un-necessarily monitors the PDCCH, on which the UE is not scheduled. 

In EN-DC, we also think separate DRX configurations should be supported since different types bearers are possibly associated by MN and SN respectively and it should be beneficial for network flexibility. In EN-DC, separate DRX configurations and DRX states should be applied to MN and SN. 
Proposal 1: In EN-DC, separate DRX configurations should be supported for MeNB and SgNB. Separate DRX operations (timers and active time) should be allowed for MeNB and SgNB.

In RAN2 #84 meeting [2], the necessity of DRX coordination for UE with single RF receiver chain was discussed and companies thought that even if the UE uses dual RF chain, in some scenario DRX coordination is beneficial. At last, RAN2 agreed that from UE power consumption point of view, DRX coordination would be beneficial. In EN-DC, we believe this consensus still exists. Especially for the RF sharing scenarios, the DRX configurations of the MeNB and SgNB should be as common as possible to reduce the UE power consumption.

Proposal 2: From the UE power consumption point of view, the DRX operations for the UE in the MeNB and SgNB should be as common as possible.

In RAN2 #87bis meeting [3], the details of DRX coordination for LTE DC were discussed and the following agreements were achieved:

	Agreements
1. The MeNB provides the MCG DRX configuration to the SeNB.
2. The MCG DRX configuration is provided to the SeNB via SCG-ConfigInfo.
3. Whether to align the SCG DRX configuration with the MCG DRX configuration is left up to SeNB implementation.
4. The SeNB provides the SCG DRX configuration to the MeNB.
5. The SCG DRX configuration is provided to the MeNB via SCG-Config.
6. Whether to align the MCG DRX configuration with the SCG DRX configuration is left up to MeNB implementation.


If Proposal 2 is agreed, the DRX coordination mechanism for LTE DC can be reused for EN-DC, however, where to carry the MCG/SCG DRX configuration needs further discussion.

Proposal 3: The MeNB/SgNB provides the MCG/SCG DRX configuration to the SgNB/MeNB. Whether or not the SCG/MCG aligns DRX configuration with the MCG/SCG is left up to SgNB/MeNB implementation.
3 Conclusion
In this contribution, we analyze the DRX procedures in EN-DC. The following proposals have been made:
Proposal 1: In EN-DC, separate DRX configurations should be supported for MeNB and SgNB. Separate DRX operations (timers and active time) should be allowed for MeNB and SgNB.
Proposal 2: From the UE power consumption point of view, the DRX opeartions for the UE in the MeNB and SgNB should be as common as possible.

Proposal 3: The MeNB/SgNB provides the MCG/SCG DRX configuration to the SgNB/MeNB. Whether or not the SCG/MCG aligns DRX configuration with the MCG/SCG is left up to SgNB/MeNB implementation.
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