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1 Introduction
In the last RAN2 #84 UP meeting, following decisions are made regarding DRX operations for dual UE. 
“From UE power consumption point of view, DRX coordination would be beneficial.”
In this document, we discuss the following issues raised during 3GPP RAN2 #84 UP discussion
· Is Xn signalling supported for eNB coordination on DRX configuration?
· On which level do we align DRX configurations?
2 Discussion
In dual connected UEs there will be two MACs. Each MAC element will have independent DRX (Discontinuous reception) mode. So there will be two independent DRX modes-- one for MCG (master cell group) and another for SCG (Secondary cell group). 
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Figure 1. An example signaling flow of DRX Alignment between MeNB and SeNB during SeNB Addition
DRX Alignment may be done during the dual connectivity addition as shown in Figure 1 over X2 interface or whenever the DRX parameters are changed. Over the X2 interface possible alternatives can be supported such as

MeNB initiated alignment and SeNB initiated alignment. In order to align the DRX parameters, we briefly discuss some possible options. 
Option 1: DRX coordination is done by eNB implementation
In this option, we assume that MeNB can comprehend the RRC message from SeNB before sending it to the UE [1]. Note that RRC message is transmitted to UE only through MeNB. MeNB may get the DRX configuration from the SeNB (by comprehending related RRC message from SeNB), and then align its DRX with SeNB. MeNB may choose not to align its DRX configuration with that of SeNB. This can be left to eNB implementation. This method does not require any specification change over the air. In case when MeNB cannot align the DRX configurations with that of SeNB, it is still not clear whether MeNB needs to reject the SeNB addition or negotiate the configuration over the X2 to change SeNB’s DRX configuration or simply do not align the DRX. 

Depending on discussion from control plane, it might also be possible that MeNB may indicate UE’s configuration (which may include DRX configuration) to SeNB, e.g. during SeNB addition procedure. In that case, SeNB may also align its DRX configuration with that of MeNB.

Proposal 1: RAN2 to discuss whether DRX alignment should be left for eNB implementation for dual connected UEs.  

Option 2: DRX Coordination is done explicitly in RRC specifications 
To reduce UE complexity and testing efforts, it might be desirable to explicitly state in specifications that DRX configurations are coordinated. This can be done in two ways:

· Approach A: add a note in specification (e.g. TS 36.331) that DRX configurations in MeNB and SeNB are aligned.
· Approach B: explicitly specify those aligned parameters in specifications.
Approach B can achieve the goal of reducing UE complexity and test efforts better since DRX alignment is spelled out clearly. One example of Approach B is that for DRX configuration in RRC specification, we clearly specify that long DRX cycle for MeNB and SeNB should be exactly same or integer multiples of each other. For this approach, it is necessary to state DRX alignment in Uu interfaces (e.g. TS 36.331). Since the DRX configuration provided by SeNB to MeNB is a RRC container, such X2 signaling can follow the constraints naturally. In this option, MeNB and SeNB negotiate the DRX configuration over X2 interface. As it is agreed last meeting, DRX alignment will decrease the power consumption of UE. In order to align the DRX configurations, additional signaling may be needed both on X2 and over the air. 
For Dual connected UE, if the DRX alignment is supported, the level of the DRX alignment needs to be decided. It can be either full DRX parameter alignment (MeNB and SeNB use the same DRX configuration) or partial DRX alignment (only part of DRX configurations are aligned e.g., only Long DRX cycles, DRX ON duration are aligned). Considering that DRX parameters are determined mainly based on QoS requirements and MeNB and SeNB may serve different bearers, full DRX parameter alignment may cause problems. Consider long DRX cycle as an example. Long DRX cycle is mainly determined by the packet delay budget requirement. If the services in MeNB and SeNB require different long DRX cycles, additional UE power consumption is incurred if we use the minimum cycle and delay budget cannot be satisfied if we use the maximum cycle. Therefore it is preferable to use partial alignment to achieve required power saving with the correct selection of the DRX parameters. More specifically, eNBs may ensure same DRX ON duration, same or different Long DRX cycles (in case of different Long cycles, they must be integer multiples of each other). Short DRX cycles depend on traffic arrivals at individual eNBs. Therefore, Short Cycle alignment may not be desirable. 
Proposal 2: RAN2 to discuss the exchange of partial DRX configuration (such as DRX long cycle, DRX On duration) which is needed to enable partial alignment between DRX operations for MeNB and SeNB.

Proposal 3: Alignments of Short DRX Cycle is not required.  

2.1 Timing Issue 
In order to align the DRX configuration, timing difference between MeNB and SeNB should be known at eNBs. If such timing difference is known to eNBs by network configuration, additional standardization efforts are not needed. 
Proposal 4: RAN2 to discuss whether timing difference between MeNB and SeNB is known to eNBs by network configuration.
3 Conclusion
Proposal 1: RAN2 to discuss whether DRX alignment should be left for eNB implementation for dual connected UEs.  
Proposal 2: RAN2 to discuss the exchange of partial DRX configuration (such as DRX long cycle, DRX On duration) which is needed to enable partial alignment between DRX operations for MeNB and SeNB.

Proposal 3: Alignments of Short DRX Cycle is not required.  

Proposal 4: RAN2 to discuss whether timing difference between MeNB and SeNB is known to eNBs by network configuration.
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