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1. Introduction
According to the RAN2 agreement, active time coordination between SCG DRX and MCG DRX can benefit the UE power saving [1]. Based on the agreements from RAN2#86 meeting [2], SeNB sends inter-eNB RRC message SCG-configuration to MeNB, which includes the SCG DRX configuration if configured. And MeNB and SeNB comprehend the configuration of each other [3]. In this paper, we discuss more cases on the DRX configuration exchange between MeNB and SeNB.
2. Discussion
According to the legacy handover procedure, the DRX configuration is transmitted from the source eNB to the target eNB. In the following diagram, we use SeNB addition procedure as an example to describe what DRX configuration should be exchanged between MeNB and SeNB.
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Figure 1: DRX exchange at SeNB addition
As shown in Figure 1, DRX_1 in Step 1 is sent from MeNB to SeNB, so as to assist the configuration of DRX_2. This is because SeNB does not know the traffic pattern of the DRB before the UE starts the data transmission at SeNB. Then DRX_1 can be used by SeNB as a reference to configure DRX_2. DRX _2 in Step 2 can be used by MeNB to align the active time between MCG DRX and SCG DRX. Thus DRX_1 and DRX_2 are exchanged between MeNB and SeNB for different purposes:

· Step 1 (DRX_1 from MeNB to SeNB): to assist the DRX_2 configuration at SeNB.

· Step 2 (DRX_2 from SeNB to MeNB): to align active time.

2.1. DRX configuration from MeNB to SeNB at SeNB change/addition
According to the legacy handover procedure [4], the source eNB may send its DRX configuration to the target eNB. The DRX configuration provided from the source eNB to the target eNB is to provide a recommended DRX configuration for the target eNB during the handover. 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 configuration from the source eNB to the target eNB is because the target eNB cannot know the traffic pattern of the UE during the handover preparation. Without the DRX configuration from the source eNB, the target eNB is not able to configure a good DRX configuration fitting the traffic pattern of the UE, and then may need to reconfigure the UE with a better DRX after handover and after obtaining the traffic pattern of the UE. The benefits of the DRX configuration forwarded from the source eNB to the target eNB are concluded as follows: 
· Better DRX configuration for power saving during handover. 
· Reduced RRC reconfiguration signaling for DRX reconfiguration. 
For Dual Connectivity, if MeNB can send a recommended DRX configuration to assist the DRX configuration of the SCG at SeNB addition, the same benefits as the legacy handover can be achieved. At SeNB change, as MeNB knows both the SCG and the MCG DRX configurations, MeNB can also provide a recommended DRX configuration to the target SeNB Modification procedure. 

To reflect the traffic pattern of the UE, the DRX configuration transmitted from MeNB to SeNB needs to include both short and long DRX configuration, like the legacy handover.
Proposal 1: At SeNB change and addition, the recommended “DRX-Config” can be included in SCG-ConfigInfo.
2.2. DRX configuration alignment on the active time
According to the RAN2 agreements given above, MeNB can align the active time between SCG DRX and MCG DRX. There is no need for SeNB to align the active time between SCG DRX and MCG DRX. Then when MeNB changes MCG DRX, MeNB does not need to send MCG DRX configuration to SeNB by using SeNB Modification procedure.
Observation 1: MeNB does not need to send MCG DRX configuration to SeNB for aligning DRX active time. 

In terms of which information needs to be sent from SeNB to MeNB for the DRX active time alignment, we think that the whole “DRX-Config” can be sent instead of defining new IEs. On the one hand, as SeNB needs to send the whole “DRX-Config” to the UE via MeNB, defining other new IEs/parameters for the DRX active time alignment is 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 SeNB are not accurately known by MeNB due to different scheduling strategy or data arrival time, MeNB can still try to align its active time with SeNB as there are still possibilities for aligning the active time for the short DRX. Then all parameters (including short DRX configurations) in “DRX-Config” are beneficial for the active time alignment. 
Proposal 2: The whole “DRX-Config” is included in SCG-Configuration for the DRX active time coordination.
2.3. DRX configuration forwarding from S-MeNB to T-eNB
According to the running stage-2 CR [4], the S-MeNB will use HandoverPreparationInformation message to forward the UE configuration to the T-eNB. Then the SCG-Configuration of the UE could be forwarded as a reference configuration for the T-eNB. However the legacy T-eNB cannot recognize SCG-Configuration, and can only considers the DRX configuration forwarded as per-UE DRX. Then the T-eNB would have to correct the DRX configuration after the HO. The misunderstanding on the DRX will cost extra signaling and UE power.
Observation 2: If the S-MeNB forwards the per-CG DRX to the T-eNB, the legacy T-eNB or the Rel-12 T-eNB not support DC could misunderstand the per-CG DRX as per-UE DRX. 
Then for the DRX configuration forwarded during MeNB to eNB change, we could have the following options:
· Option 1: only per-UE DRX forwarding like the legacy HO
· Option 2: only per-CG DRX forwarding
· Option 3: support both per-UE and per-CG DRX forwarding 

· Option 4: No DRX forwarding
For Option 1, we may need some clarification in 36.331 that the SCG-Configuration forwarded to T-eNB should not include DRX configuration, and the DRX configuration included in the legacy AS-Config of HandoverPreparationInformation message is per-UE.
For Option 2, the issue mentioned in Observation 2 could occur.
For Option 3, our understanding is that based on the network implementation, the S-MeNB may or may not know the capabilities of T-eNB. If the S-MeNB knows that the T-eNB is able to understand the per-CG DRX in SCG-Configuration, the S-MeNB can forward the per-CG DRX to the T-eNB. If the S-MeNB does not know whether the T-eNB can understand the SCG-Configuration or the S-MeNB knows that the T-eNB can understand the per-UE, the S-MeNB can forward per-UE DRX configuration to the T-eNB.
For Option 4, the benefits of forwarding DRX configuration during legacy HO are lost.

Thus we prefer Option 3. Then the S-MeNB should ensure that there is no misunderstanding on the DRX forwarded to T-eNB. 
Proposal 3: Both per-UE DRX forwarding and per-CG DRX forwarding should be supported for MeNB to eNB change. And MeNB ensures that there is no misunderstanding on the DRX forwarded to the T-eNB.
If Proposal 3 is agreed, we need to consider how to support both per-UE and per-CG DRX forwarding in the inter-eNB RRC message. A simple solution would be to use the presence of the SCG-Configuration to differentiate whether the DRX forwarded is per-CG or per-UE, as this solution can reuse the legacy IEs included in HandoverPreparationInformation message as the MCG configuration. Then no explicit indication is needed to differentiate between the per-CG DRX and the per-UE DRX. 
Proposal 4: For per-UE DRX forwarding, the SCG-Configuration is not provided.
Proposal 5: For per-CG DRX forwarding, the DRX configuration in the legacy AS-Config is considered as MCG DRX, and the DRX configuration in SCG-Configuration is considered as SCG DRX.
3. Conclusion

According to the analysis on the DRX interaction between MeNB and SeNB in section 2, we think that the DRX configuration exchanged between MeNB and SeNB can be used for coordinating the active time and assisting the DRX configuration at the target SeNB. 

Observation 1: MeNB does not need to send MCG DRX configuration to SeNB for aligning DRX active time.
Observation 2: If the S-MeNB forwards the per-CG DRX to the T-eNB, the legacy T-eNB could misunderstand the per-CG DRX as per-UE DRX.  

Proposal 1: At SeNB change and addition, the recommended “DRX-Config” can be included in SCG-ConfigInfo.
Proposal 2: The whole “DRX-Config” is included in SCG-Configuration for the DRX active time coordination.
Proposal 3: Both per-UE DRX forwarding and per-CG DRX forwarding should be supported for MeNB to eNB change. And MeNB ensures that there is no misunderstanding on the DRX forwarded to the T-eNB.

Proposal 4: If SCG-Configuration is forwarded from S-MeNB to T-eNB, the DRX forwarded is per-CG.

Proposal 5: If SCG-Configuration is not forwarded from S-MeNB to T-eNB, the DRX forwarded is per-UE.
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