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1 Introduction
In RAN2#78 meeting, it was agreed for UE assistant information that 
· We introduce signalling from the UE to the NW that allows to toggle between a “default” state and a “lower power consumption” state where it is up to the NW whether and how make use of the indication.
· FFS whether the UE indicates with a capability that it supports this mechanism and if the UE indicates support the NW may or may not enable the UE to send these indications. 

· FFS: whether the UE may only send an update if its preference changes or when it moves from a cell which did not enable the feature to a cell that enables the feature. 

· FFS: Mechanisms to further avoid excessive signalling of this information from the UE shall be provided during the stage 3 work
In this contribution, we give our point of view on the related problems on the power preference indication. 
2 Discussion
In the discussion of eDDA, UE assistant information in three areas are considered as possible assistance to improve UE experience, including application traffic information, preference for UE power saving or performance and UE mobility. 
As to UE preference for power saving or performance, an agreement at RAN2#78 was achieved to introduce one bit from the UE to the network to allow the UE to express its preference for a “default” (in terms of power saving) DRX configuration or for a “lower power consumption” DRX configuration. In this way, users can indicate the network to change its DRX configuration according to their demands. However, how this procedure works need further study. In RAN2 #78 meeting, we have proposed in [1] that it should be eNB to do the decision of the DRX configuration for UE with UE assistant information. Moreover, the procedure defined for UE preference report should be easy enough and do not cause too much signalling overhead. 

In the following, we discuss the four open issues mentioned in the chairman report:
1) The definition of “default” and “lower power consumption” states
2) Whether the UE indicates with a capability that it supports this mechanism
3) Whether the UE may only send an update if its preference changes or when it moves from a cell which did not enable the feature to a cell that enables the feature
4) Mechanisms to further avoid excessive signalling of this information from the UE
Q1：Definition of “default” and “low power consumption” states 

As the one bit signalling from UE is to indicate whether UE prefers power saving or performance, it is important for both eNB and UE to know clearly the definition of the two states and do right operations. Two kinds of definition has been proposed in the discussion,

1) Explicit ways: the DRX configurations for the two states are clearly defined by the network, i.e.
a) eNB informs two DRX configurations for UE, 
b) UE deems the DRX configuration as “lower power consumption” states if the DRX cycle is larger than that in idle mode. 
2) Implicit ways: the new DRX configuration is deemed as “low power consumption” state if it has DRX cycle larger than the former one, and vice versa.
For the explicit ways, the mapping of the DRX configurations and the states is clear. It is easier for both eNB and UE to know which state the user is. However, these ways give network too many constraints. UE can only toggle between the two DRX configurations which may not be fit for the desire of UEs. 
As the one bit signalling from UE to eNB is willing to tell the network what configuration it desires, it is advisable to configure the network according to the demand of UE as much as possible. Therefore, the DRX configuration should be more flexible to fit for the demand of UEs. For the implicit ways, DRX configuration can be renewed according to the current configuration and the demands of UEs. As both UE and eNB know the current DRX configuration, with the one bit signalling to indicate UE preference, eNB can easily renew the DRX configuration according to the desire of UE. As the new DRX configuration is based on the current one, the new one is deemed as “lower power consumption” state if it has DRX cycle larger than the former one, and vice versa. It is known by both eNB and UE clearly. As one example, UE can send “up/down” signalling to eNB to tell its preference. Then, eNB can renew the DRX configuration according to demand of UE and current status of network. 
Proposal 1: The definition of “default” and “lower power consumption” states should be in an implicit way to give networks more freedom to fit for the demand of UEs.
Q2: Whether UE indicates its supports

As one of the FFSs in RAN2#78 meeting, whether UE indicates networks of its capability to support power preference indication should be studied. With the indication of UE capability, eNB can know well which UE has the capability and enable the UE to send power preference indication selectively. However, to support such feature, new message from UE to eNB needs to be defined at RRC or MAC layer, which costs resource. 

On the other hand, it is not clear why the network needs to understand the UE capability. UE can send the power preference indication to eNB when it is clear that the network support such feature. When receiving the power preference indication, eNB can know the support of UE, and do operation according to its demands. Otherwise, it is not necessary for the network to know whether the UE supports power preference indication or not. 
Proposal 2: It is not necessary for the network to know whether UEs support power preference indication or not. Therefore, UE does not need to indicate its supports of power preference indication. 

Q3: When UE sends its indication preference

When UE wakes up from idle mode or enters a new cell, eNB should indicates the UE whether it supports power preference indication. The indication from eNB can be over RRC signalling (RRC connection establishment) or system information. If the indication from eNB is over RRC signalling, per UE control can be realized. Network can choose whether to enable the power preference indication feature of the UE. After receiving the indication from eNB that network supports such feature, UE can send the power preference indication.
As the service state in each UE change over time, UE preference on power saving or performance may change during one RRC connection. It is advisable for UE to send power preference indication to eNB whenever its preference changes. In this way, network can follow the demand of UE more quickly. However, in order to limit the signalling induce by UE indication, kinds of mechanism to avoid excessive indication signalling from UE are needed. 
Proposal 3: UE can send power preference indication to eNB whenever its preference changes, but excessive signalling overhead of UE preference indication should be avoided.

Q4: Mechanism to avoid excessive signalling

After receiving power preference indication from UE, eNB can choose to omit or change DRX configuration according to UE demands. In order to change its state to the preferred one, UE may send power preference indication to eNB frequently, which induces large signalling overhead on the uplink. Mechanism to avoid such excessive signalling should be studied. The mechanism should be controlled by eNB.

As a basic way, a timer can be set after each transmission of the indication at UE. UE cannot transmit a new one until the timer expired. By proper setting the value of the timer, signalling overhead of the indication from UE can be controlled by eNB. Due to the different characteristics and requirements of the services, the setting of the timer should be on per RRC connection level to give network higher flexibility.
As a more intelligent way, it should be constraint that only one indication can be sent per preference change. In this way, the trade-off can be achieved between signalling overhead and latency to response UE preference change. The mechanism to constraint frequently indication signalling of UE relies on the operation of eNB, i.e. eNB can choose to not response the indication of the UE which sent frequently to forbid further indication signalling for the UE. 
Proposal 4: Setting a waiting timer per RRC connection is a basic way to avoid excessive signalling of UE indication, Moreover, the mechanism to constraint one indication signalling per UE preference change should be considered. 

3 Conclusion
In this contribution, we have studied the problems related to UE power preference indication. We have the following proposals.
Proposal 1: The definition of “default” and “lower power consumption” states should be in an implicit way to give networks more freedom to fit for the demand of UEs.
Proposal 2: It is not necessary for the network to know whether UEs support power preference indication or not. Therefore, UE does not need to indicate its supports of power preference indication. 
Proposal 3: UE can send power preference indication to eNB whenever its preference changes, but excessive signalling overhead of UE preference indication should be avoided.
Proposal 4: Setting a waiting timer per RRC connection is a basic way to avoid excessive signalling of UE indication, Moreover, the mechanism to constraint one indication signalling per UE preference change should be considered. 
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