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1 Introduction

In the RAN2#80 meeting’s chair report, the following agreement was captured 

“Can discuss in the next meeting whether we want to specify the expected behaviour when PPI is sent. “

From the same report,

“Recently UE assistance information for RRM and UE power optimization has been adopted in the specs 3GPP TS 36.300 [1] and 3GPP TS 36.331 [2]. …

However, the details regarding how the UE sets the indicator are left to UE implementation, while the network response to such UE assistance information is left to network implementation [1].  When to trigger PPI transmission at UE, how UE sets PPI, and what eNB should do after getting PPI may not be obvious in practical implementation and therefore some example scenarios should be discussed to clarify UE and eNB behavior regarding PPI issues.”
In this paper, we provide examples regarding PPI triggering at the UE and the potential eNB response upon getting the PPI. 

2 PPI triggering events at the UE 
PPI may be triggered at the UE based on the factors such as the UE power saving target and QoS requirements of applications running on the UE. The PPI setting or choice (between lowPowerConsumption and normal) may also depend on UE’s mobility status. If UE is highly mobile and not actively running an application requiring network access, it may prefer to go to Idle sooner by sending PPI = lowPowerConsumption so that handover overhead is reduced. We briefly outline some of the possible trigger events for the UE to send a PPI to the eNB below: 
· No Applications running actively, applications running in the background:  For a lot of applications used today such as Facebook, Twitter etc., even when the user is no longer directly interacting with an application, the application still continues to run in the background and send and receive data autonomously. In this case, UE may detect that the application(s) is (are) running in the background and sending data only intermittently. The UE may trigger a PPI = lowPowerConsumption transmission in order to change its configuration to achieve better power savings. 
· Active Traffic Initiated: If the UE is currently set to a configuration optimized for power saving, but detects that an application generating active traffic has been initiated, then this can be a trigger for the UE to send PPI=normal transmission to the eNB.
· GBR and Non GBR: For bearers with strict QoS requirements such as GBR bearers, the UE is likely to require a configuration optimized for performance. Therefore, GBR radio bearer establishment and/or release may be used to trigger PPI transmission. For example GBR bearer establishment (or GBR traffic arrival) may trigger PPI to be set as normal, while GBR bearer release (or completion of GBR traffic transmission) and absence of other active traffic may trigger PPI to be set as lowPowerConsumption.
3 What will be the eNB behaviour after receiving PPI?

In the following, we describe possible behavior of eNB which can be implemented as eNB’s response upon receiving PPI from UE.

· Release the RRC connection: eNB may use the PPI=lowPowerConsumption message from the UE to release the connection without waiting for RRC Inactivity timer to expire in order to maximize power saving. 
· Change DRX Parameters: In response to PPI, eNB may modify the DRX configuration based on PPI. For example, for PPI=lowPowerConsumption, eNB may set longer DRX cycles (e.g. only longer Long DRX cycle and No Short DRX  cycle) with smaller DRX inactivity timer to maximize power saving. Similarly, for PPI=normal, eNB may configure shorter DRX cycles (e.g. shorter DRX long cycle and DRX short cycle) with longer DRX inactivity timer to reduce latency.
· Ignore PPI: eNB may ignore the PPI if it determines that the current UE configuration is appropriate. 
· Disable PPI: In rare cases, where the eNB may judge the UE to have made inappropriate use of PPI or sending it excessively, the eNB may also respond to the PPI by disabling the feature at the UE. 
· Adjust Prohibit Timer (T340): In its response to PPI, eNB may also send an updated value for T340. For example, eNB can set longer T340 to reduce the signaling overhead by prohibiting frequent transmission of PPI.
4 Example Scenario
In this section, we present an example scenario illustrating the behaviour of UE and eNB regarding PPI transmission. In this scenario, we illustrate a use case where UE triggers PPI mechanism to request a latency optimized configuration. We assumed that the UE has been set up with a power optimized configuration. In this example, the UE sends PPI = normal as active traffic arrives ending the background mode.  eNB configures latency optimized DRX for the UE as a response to PPI.   
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Fig. 1. A typical example showing UE and eNB behavior for PPI= normal Transmission.

5 Conclusion
In this paper, we explore the potential factors/events which can trigger PPI at UE. PPI setting and transmission may be triggered at UE by several events such as UE moving to background mode (or end of active session), UE moving to active session due to active traffic arrival (i.e. end of background mode), responses of eNB after getting PPI. Some of the possible eNB responses for PPI can be to configure a new DRX configuration based on PPI, release UE’s RRC connection without waiting for RRC inactivity timer to expire, ignoring the PPI if UE’s current configuration is suitable, disable PPI and adjust prohibit timer T340 to reduce the number of future PPI requests from UE. We also describe a use case scenario of PPI triggering mechanism and corresponding eNB behavior to clarify the use of PPI in practical networks. 

*** Proposed CR Text ***

This section is provided to clarify on the usage of the UE Assistance Information related to Power Preference Indication.

Possible UE trigger events to send a PPI to the E-UTRAN may include: Background traffic with no active application (powerPrefIndication set to lowPowerConsumption), initiation of active application traffic (powerPrefIndication set to normal). Correspondingly the possible E-UTRAN actions based on received powerPrefIndication may include: changing the DRX related parameters, ignoring the power preference indication, disabling the power preference feature (when necessary), moving user to Idle mode, adjusting powerPrefIndication-Timer value.

*** End Proposed CR Text ***

Proposal 1: Propose to accept the changes in CR R2-130560 [3]. 
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PPI = lowPowerConsumption and current UE configuration is optimized for power saving.
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