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1 Introduction
In the RAN2 #83bis meeting, following decisions were made. 

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.
Moreover, RAN2 has agreed that alignment between these two DRX operations is beneficial for UE power saving. Details of alignment of active times of these DRX operations are under discussion. In 3GPP Release 11, a user assistance mechanism was introduced which enables UE to send its power preference indication (PPI) to the network. As mentioned in the 3GPP TS 36.300, PPI can be used by eNB to modify the DRX configuration. 3GPP TS 36.300 states:
-
When this bit is sent by the UE, the UE shall set this in accordance with its preference for a configuration that is primarily optimised for power saving (e.g. a long value for the long DRX cycle or RRC connection release) or not;

Therefore, eNB may set the DRX configuration (low power consumption or normal) based on the PPI. However, in dual connectivity, there are two separate and independent DRXs per UE corresponding to MCG and SCG. These two DRX may also be aligned to each other to maximize the UE power saving. It is not clear how the PPI will work with two separate and independent DRX operations (which may be aligned too) in dual connectivity. Whether MeNB is going to forward the PPI to SeNB over X2 interface is still not clear. In this document, we discuss the various aspects of PPI support in dual connectivity.
2 Discussion
In dual connectivity, a UE can have two separate and independent DRXs. These two DRX operations may be aligned too. As a result, network behavior can be complicated if the PPI is supported to modify MCG DRX as well as SCG DRX. MeNB may need to forward the PPI to SeNB over X2 in order to change the DRX of SCG. Note that DRX configuration change is one of the possible actions eNB may take in response to PPI. Other actions which eNB can take can be RRC connection release. Since there is only one RRC state per UE for both cell groups and MeNB is primarily responsible for RRC configuration and management of the UE, MeNB can handle the RRC connection release option in response to PPI. In this document, we are not focused on RRC connection release option in response to PPI. 
2.1 UE Specific PPI for Dual Connected UEs:
In this case, no modification on UE part is needed in the specification. A single PPI is sent to MeNB which is then used to reconfigure the DRX in MCG and SCG both. This approach is supported by the argument that a UE can either be in need of power saving or not. The main limitation of this approach is that UE gets same DRX configuration category (normal or low power consumption) for both cell groups. Cell Group specific power optimization may not be achieved. In case of UE specific PPI, MeNB may change only MCG DRX configuration or it may forward the PPI to SeNB over X2 to let SeNB decide about possible change in SCG DRX. Whether PPI will be used to modify both (MCG and SCG) DRX configurations or only MCG DRX configuration can be left to MeNB implementation. To change the SCG DRX, MeNB needs to send the PPI to SeNB. SeNB can then decide whether it wants to change the SCG DRX. SeNB can either ignore the PPI or send an updated configuration to MeNB in a RRC container over X2. 
Proposal 1: RAN2 should discuss whether MeNB forwards the UE’s PPI to SeNB.   
2.2 Cell Group Specific (Two) PPIs for Dual Connected UEs:

In dual connectivity, each cell group may have different level of user activity, particularly in case of 1A architecture. For example, UE may have only background traffic going through MCG, while very active traffic through SCG. In such a scenario, better device power saving may be achieved by sending different power preferences (higher power saving DRX configuration request in MCG and low latency DRX configuration request in SCG) to the cell groups. UE requires to send two PPIs- one for MCG and one for SCG to achieve cell specific power saving. Two PPIs enables eNBs to have different DRX configurations (such as normal in SCG and low power consumption in MCG). PPI for SeNB will be forwarded in a container from MeNB to SeNB over X2. This approach requires change in UE behavior such as UE may need to keep two PPI prohibit timers (powerPrefIndicationTimers). UE also needs to run the PPI trigger mechanism/algorithm separately for both cell groups. Also, PPI is not intended only for DRX configuration change. Furthermore, PPI trigger does not depend only on data traffic level. It can be triggered by other factors such as UE battery level, UE’s power supply type and so on which do not depend on cell groups traffic levels. Therefore, cell group specific PPI may not be an attractive option. 
Observation 1: Cell Group specific PPIs make UE behavior more complex. 
Observation 2: Single UE Specific PPI is sufficient for dual connected UEs. 

Proposal 2: RAN2 to agree that single PPI is sufficient for dual connected UEs.

2.3 Impact of PPI on DRX alignment: 

If DRX alignment is in place, whenever any DRX configuration is changed in response to PPI, MeNB and SeNB may need to coordinate to keep the modified DRX configuration(s) aligned. In case when only MCG (or SCG) DRX is changed, MeNB (or SeNB) should ensure that the new DRX configuration is aligned with the SCG (or MCG) DRX configuration. 
3 Conclusions
Observation 1: Cell Group specific PPIs make UE behavior more complex. 

Observation 2: Single UE Specific PPI is sufficient for dual connected UEs. 

Proposal 1: RAN2 should discuss whether MeNB forwards the UE’s PPI to SeNB.   

Proposal 2: RAN2 to agree that single PPI is sufficient for dual connected UEs.
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