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1. Introduction
In RAN2#78, RAN2 had achieved the following agreement on power preference indication (PPI) [1]:
	Agreements
1
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 further discuss detailed mechanism of power preference indication and provide our proposals.  
2. Discussion
2.1. DRX settings and state
In the email discussion, there was a comprehension that the power preference indication is interpreted as “up/down adjustment preference” with respect to the DRX configuration in use. This indication method will introduce many complexities and difficulties to inter-work between UE’s indication algorithm and eNB’s adjustment algorithm. In general, UE’s algorithm and eNB’s algorithm are implemented independently. In our view, one UE’s indication will be matched with one certain expected eNB’s reaction. If UE can not know the adjustment capability of the eNB, the UE’s indication behavior may not be result-oriented. Moreover report signaling overhead may be wasted. An example is shown in Figure1. 50% report signaling will be wasted.
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Figure 1 An example for up/down adjustment
When a UE’s service combination and other factors related to deciding DRX parameters keep changeless, it is enough to have two DRX states to meet the user’s energy saving requirement or traffic volume fluctuation, e.g. default or low power consumption, active or in-active etc. More states will introduce complexity but no obvious benefits. And detailed configuration of these two states is decided by eNB’s implementation. 

[image: image2.emf]Setting1

(Default State)

Setting2

(Low Power State)

Setting3

(Default State)

Setting4

(Low Power State)

...

...

eNB Reconfiguration 

(according to 

service combination 

and other factors)

PPI PPI


Figure 2 Illustration of two states 
 Proposal 1: The UE is allowed to send a PPI to toggle between a “default” state and a “low power consumption” state.
The UE is allowed to toggle between a “default” state and a “lower power consumption” state by sending an indication. In order to make the UE and eNB’s behavior more clear, the DRX setting will carry an explicit state label on whether the configured DRX scheme is a “default” one or a “power optimized” one. To meet the backward compatible requirement, a legacy DRX configuration message indicates a default state and the message with an additional explicit bit indicates a power optimized one.
Proposal 2: A DRX configuration message with an additional bit explicitly indicates a “low power consumption” state.
When the eNB find that UE’s service combination or other factors related to DRX settings have been changed, eNB can reconfiguration current DRX settings, i.e. “default” DRX settings or “low power consumption” DRX settings. In other words, “default” DRX settings and “low power consumption” DRX settings can be redefined according to eNB’s implementation. For a PPI-capable UE, whenever a DRX configuration is received, a clear DRX state is also obtained.
Proposal 3: The DRX states can be redefined and a PPI-capable UE can always obtain the state information with a new DRX reconfiguration message.
For a PPI-capable UE, it is allowed to send a PPI when its preference is contrary to the current DRX states. This design can also avoid excessive signaling. When there is no DRX configuration, UE can interpret as a “default” state. 
Proposal 4: A PPI-capable UE is allowed to send a PPI message when its preference is contrary to the current DRX states and no DRX configuration is interpreted as a “default” state.
2.2. Indication of network support  
The network could indicate it supports the feature, to avoid power preference indications to be reported unnecessarily. The usual two options to carry this indication are SIB and RRC signaling. It is difficult to find a suitable SIB to carry this 1-bit eDDA indication. Hence RRC signaling in a piggyback way is more acceptable. RRC connection establishment and reconfiguration messages are potential candidates. Considering the delay-tolerant requirement and the consistency with handover scenario, reconfiguration message is better.
Proposal 5: Indication of network support will be carried in the RRC connection reconfiguration message to all of Rel-11 and the latter UE.
3. Conclusion
In this contribution, we discuss the open issues of power preference indication.  And we have the following proposals:
Proposal 1: The UE is allowed to send a PPI to toggle between a “default” state and a “low power consumption” state.
Proposal 2: A DRX configuration message with an additional bit explicitly indicates a “low power consumption” state.
Proposal 3: The DRX states can be redefined and a PPI-capable UE can always obtain the state information with a new DRX reconfiguration message.
Proposal 4: A PPI-capable UE is allowed to send a PPI message when its preference is contrary to the current DRX states and no DRX configuration is interpreted as a “default” state.
Proposal 5: Indication of network support will be carried in the RRC connection reconfiguration message to all of Rel-11 and the latter UE.
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