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1. Introduction 
UE may send 1 bit power preference indicator (PPI) to network/eNB in order to assist eNB in setting a suitable RRC configuration. PPI may also help eNB to change the DRX configuration based on UE’s power preference whenever requested by the UE. After 3GPP meeting #78, UE assistance for power preference indicator is discussed on reflector and multiple interpretations have been proposed. In this contribution, we discuss various interpretations of PPI bit.
2. Interpretation of the ‘Power preference indication’ (PPI)
Alternative 1: Toggle Bit with fixed DRX configuration (corresponds to option a4 in email discussion)
· A “default” and a “low power” DRX configuration may be sent to each UE during RRC connection establishment/reestablishment.  

· Default configuration will be used for the first time after RRC connection establishment/reestablishment.  

· Network can change these two configurations later on (for example after getting PPI) defining two new configurations per UE. However, there will be two configurations at any given time at the UE: Default and Low Power.
With this alternative, UE can calculate its power consumption for each configuration. For both PPI values UE knows in advance the configurations without any ambiguity. eNB and UE are limited to the 2 configurations only. In case if any of these 2 configurations don’t suit UE’s preferences, there are no other alternatives. There is no way for the UE to communicate configuration’s unsuitability. 
Alternative 2: Toggle Bit with dynamic DRX configuration (corresponds to option a3 in email discussion)
· A “default” DRX configuration may be sent to each UE during RRC connection establishment/reestablishment.  

· Default configuration will be used for the first time after RRC connection establishment/reestablishment.  
· Whenever UE send the PPI, eNB will indicate to the UE whether the new configuration is the default one or a power optimized one.
· In this case UE will have only one DRX configuration at any given time and it will know if it is default or power optimised. 

UE cannot predict whether the new configuration received from eNB is suited to its preferences. In case if UE asks for the same setting consecutively, (i.e. default - default or Power Optimized - Power Optimized), it is not clear that it will get the same setting or different setting from eNB each time. eNB may respond either way. One of the solutions suggested in this case is that the UE cannot signal for a PPI that is same as it’s current setting, i.e. if the UE has already got a Power Optimised configuration, then it cannot signal for a power optimised setting of PPI. This however, means that the UE cannot express that the current settings are unsatisfactory and in addition, also provides uncertainty since UE cannot know which setting it will receive in response to a PPI.
Alternative 3: Up/Down (corresponds to option b in email discussion)
· A “default” DRX configuration may be sent to each UE during RRC connection establishment/reestablishment.  

· Default configuration will be used for the first time after RRC connection establishment/reestablishment.  
· When the UE asks for up/down, the eNB may choose to respond with a new configuration or ignore the UE’s request. 
· In this case UE has only one DRX configuration at any given time. 
The indication is interpreted as a “up/down adjustment preference” with respect to the DRX configuration in use. No requirement is put on the network to limit the number of possible configurations to 2. Therefore, if the UE sends successive “up” or “down” indications, the network can either disregard or respond with new configuration. In this case also UE cannot predict whether the new configuration received from eNB is suited to its preferences. But with this scheme UE may always have the flexibility to ask for more or less power optimization.
 Alternative 4: Power Preference (corresponds to option c in email discussion) 
“The indication is interpreted as a UE preference for a power optimised configuration (or not). The UE preference is not related to a current radio resource configuration. Whenever the UE preference changes, the UE signals its preference to the network. How to set the UE preference is left to the UE implementation. The network should consider the UE preference in the radio configuration for the UE (although no network behaviour is specified as usual).”  
We parse the above explanation as follows:
· As before, the UE receives a configuration from the network during RRC connection establishment/reestablishment. This configuration is not treated as default. It is simply the current power configuration at the UE.

· When the UE sends a PPI for power optimised configuration, the network will respond with either a power optimised configuration (or not). The same goes for when UE signals for non-power optimised configuration. Thus, it appears that when UE signals for PPI, it does not know what the configuration will be (i.e. for example if UE currently has power-optimised configuration and signals for a non-power optimised configuration, it does not know if it will go back to the one it received during RRC establishment or an entirely different one).

· At any given time, the UE has only 1 power configuration.

2.1 Analysis of proposed alternatives   
As can be seen from above, alternatives 2, 3 and 4 result in the same behaviour at the UE and eNB. In all these 3 cases, UE has only 1 power configuration at any given time and the UE does not know the possible power configurations it may be given when it sends the PPI. The UE may send multiple PPIs with the same value in succession (as in “Default, Default, or “Up, Up” or “Power Optimised, Power Optimised” etc). In all these 3 alternatives, the network has the flexibility to decide which power configurations to use and it may change them at will. Alternative 4 proposes to use “power optimised” configuration rather than DRX configuration. 
Alternative 1 is different from the others in that it requires the UE to have 2 power configurations. At any given time, there are only 2 possible configurations. When the UE sends the PPI, it knows the possible options (either it will be its current configuration or the other configuration).   

Thus, we think that the real choice comes down to between alternative 1 and the others. Alternative 1 is clearly defined, but may limit flexibility. Alternative 2, 3 and 4 provide network flexibility and also allow the UE to indicate to the eNB that the current configuration is not “optimised enough” by sending the same PPI in succession, for example. 

We prefer alternative 3 because it explicitly captures all the various configuration possibilities. We can change alternative 3 wording to use “power optimised” configuration instead of “DRX configuration”. 

Proposal 1: We propose to use alternative 3 (up/down signalling) for power preference indication. 

3. Conclusions
Proposal 1: We propose to use alternative 3 (up/down signalling) for power preference indication. 
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