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1. Introduction
In RAN2#84 meeting, some consensus has been reached on the DRX coordination between the MeNB and the SeNB [1].
	=>
From UE power consumption point of view, DRX coordination would be beneficial.


However the DRX coordination between the MeNB and the SeNB needs to be discussed in more details, so as to see if the tradeoffs for the DRX coordination are acceptable and what assistance information is needed for the DRX coordination and for what cases that the DRX assistance information is needed. In this paper, we discuss more details/issues on the DRX interaction between the MeNB and the SeNB.
2. Discussion
According to the legacy handover procedure, the DRX configuration is transmitted from the source to the target. In the following diagram, we use the SeNB addition procedure as an example to describe what DRX information should be exchanged between the MeNB and the SeNB.
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Figure 1: DRX exchange at SeNB addtion
As shown in Figure 1, DRX_1 is sent to assist the configuration of DRX_2 as the SeNB does not know the traffic pattern of the DRB. DRX _2 can be used by the MeNB to align the active time. After aligning the active time of two DRXs, the MeNB sends DRX_2 and DRX_3 to the UE. Thus DRX_1 and DRX_2 are exchanged between the MeNB and the SeNB for different purposes:

· To assist the DRX configuration at SeNB (DRX_1): step 1.

· To align active time (DRX_2): step 2.

2.1. DRX assistance information for bearer change 
According to the legacy handover procedure [4], the source eNB needs to send its DRX configuration to the target eNB, and the intention is to assist the DRX configuration at the target eNB. The DRX assistance information provided from the source to the target is to provide some recommended DRX configuration for the target eNB during the handover. As such the target eNB can use this recommended DRX configuration as an example, and then send its DRX configuration back to the UE via the source eNB. One reason for transmitting the DRX from the target to the source is because the target eNB does not know the traffic pattern of the UE during handover, and the target eNB could reconfigure the UE with a better DRX after handover and after obtaining the traffic pattern. The DRX configuration from the source eNB can reflect the traffic pattern of the UE. The benefits of the DRX assistance information would be: 
· More suitable DRX configuration for power saving during handover 
· Reduced RRC reconfiguration signaling for a better DRX after handover. 
The only tradeoff of the DRX assistance information is the extra signaling piggyback with the X2 messages, which is negligible considering the large capacity of the X2 interface. Same as the legacy handover procedure, the recommended DRX configuration can also be sent during the bearer change procedure for Dual Connectivity in order to achieve the same DRX benefits as the handover procedure. According to the signaling procedures given in 36.842 [2], the recommended DRX configuration can be implemented as a part of the bearer change procedure, such as SeNB addition procedure. No extra procedure seems to be needed. If the MeNB can comprehend the SeNB configuration, the DRX configuration of SeNB may not be needed during SeNB release procedure as the DRX configuration of SeNB has already been transmitted during SeNB modification procedure. 

Proposal 1: Upon bearer change, the recommended DRX configuration can be sent from the source eNB to the target eNB.
2.2. DRX coordination on the active time
According to what we discussed in RAN2#84 meeting, the DRX coordination on the active time can benefit the UE power consumption. However the tradeoffs on the DRX coordination were not discussed. To have a more clear view on the tradeoffs of DRX coordination, we need firstly decide the trigger events and the details on what information needs to be sent between MeNB and SeNB. 
In terms of the information which needs to be sent between MeNB and SeNB for the DRX coordination, we think that the whole “DRX-Config” can be sent instead of defining new IEs. This is because extra control signaling sent over X2 interface should be acceptable as the capacity of X2 interface is not a problem for the control signaling which is only temporarily sent,  and the standard efforts on defining new IEs seems to be not necessary. On the other hand, the DRX coordination on the active time only needs to be best-effort coordination. Even if some active time of one eNB are not accurately known by another eNB due to different scheduling strategy or data arrival time, one eNB can still try to align its active time with another as there are still possibilities for aligning the active time. Then all parameters (including short DRX configurations) in “DRX-Config” are beneficial for the active time alignment. 
Proposal 2: The whole “DRX-Config” can be sent for the DRX active time coordination.

On issue for the DRX coordination is that the SeNB may not be time synchronized with the MeNB. According to 36.321 [3], the SFN number and the subframe number are used for the calculation of DRX active time. If one eNB wants to align its DRX active time with another, it needs to know the correct active time at another eNB. As such we think that the time difference between the MeNB and the SeNB needs to be known by each eNB for the DRX active time coordination. The details on how the time difference information is obtained by each eNB should be discussed in RAN3. 
Proposal 3: If the SeNB is not time synchronized with the MeNB, the time difference information (e.g. SFN number difference and subframe number difference) between the MeNB and the SeNB needs to be known by each eNB for the DRX active time coordination. The details on how to obtain the time difference information should be decided in RAN3. 
In terms of the trigger events of the DRX coordination, either the MeNB or the SeNB can trigger the DRX coordination procedure. As the DRX configuration is part of the RRC configuration, the DRX coordination can be considered as a part of the change of the MeNB/SeNB RRC configuration, which includes “SeNB addition/modification”  procedure as given in TR 36.842 [2]:

· At the SeNB addition, the MeNB can send its DRX configuration (related to the bearers at the MeNB) to the SeNB in “SeNB Addition Request”. 
· At the SeNB modification triggered by the MeNB, the MeNB can send its new DRX configuration (related to the bearers at the MeNB) to the SeNB in “SeNB Modification Request”. 
· At the SeNB modification triggered by the SeNB, the SeNB can send its DRX configuration (related to the bearers at the SeNB) to the MeNB in “SeNB Modification Command”. 
Based on the analysis given above, it seems that no extra X2 procedures are required for exchanging the DRX information between the MeNB and the SeNB.

Observation 1: No extra X2 procedures are required for exchanging the DRX information between the MeNB and the SeNB.  

3. Conclusion

According to the analysis on the DRX interaction between the MeNB and the SeNB in section 2, we think the DRX exchange between the MeNB and the SeNB can be used for the DRX coordination on the active time and the DRX assistance information for bearer change. To achieve a better UE power saving performance and save signalling for DRX reconfiguration, we have the following observations and proposals:

Observation 1: No extra X2 procedures are required for exchanging the DRX information between the MeNB and the SeNB.  
Proposal 1: Upon bearer change, the recommended DRX configuration can be sent from the source eNB to the target eNB.
Proposal 2: The whole “DRX-Config” can be sent for the DRX active time coordination.

Proposal 3: If the SeNB is not time synchronized with the MeNB, the time difference information (e.g. SFN number difference and subframe number difference) between the MeNB and the SeNB needs to be known by each eNB for the DRX active time coordination. The details on how to obtain the time difference information should be decided in RAN3. 
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