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Introduction
At RAN2 #79bis meeting the scenarios in which the PPI is applicable was discussed. The issue of UE behavior for setting “lowPowerConsumption” to “normal” and vice versa was also discussed but not in sufficient detail. It is the intention of this paper to get into the details of the UE behavior when the UE should indicate “lowPowerConsumption” and when to indicate “normal”.
Discussion
There have been some discussions on the issue of the applicability of the PPI to specific bearers. It had been suggested that the “lowPowerConsumption” state can be used of non GBR bearers but it has also been pointed out that non GBR bearers like QCI 5 has priority 1 and as such a generic approach of assuming the applicability of “lowPowerConsumption” to non GBR bearers may not necessarily work. Also the assignment of priorities to QCIs and the subsequent bundling of QCIs (DRBs) into specific LCGs for handling by scheduler is subject to operator implementation. As such trying to isolate specific QCIs/GRBs for which the “lowPowerConsumption” state could be applicable could be futile.

Observation 1: Trying to isolate specific QCIs/GRBs for which the “lowPowerConsumption” state is applicable could be futile, it is best left to operator implementation

It should also be noted that the there is a general consensus that the “lowPowerConsumption” state is applicable for “background traffic”. It would be good to recollect the definition of “Background Traffic”:
Background traffic refers to the autonomous exchange of user plane data packets between the UE and the network, generally in the absence of a specific user interaction with the device [1].  Such packets are due to open applications and keep alive messages which require communication on a intermittent basis. Such traffic is generally low in volume (approximately 5 Bytes/s through to approximately 250 Bytes/s) and may be widely dispersed in time. 

Observation 2: Background traffic could originate from any DRB and what makes the traffic “background” is decided by the “activity state” of the application rather than the radio bearer which it uses.  
 From the above observations it would be good to isolate the applicability of the “lowPowerConsumption” state to background traffic scenarios only. The identification of when a UE is in a background traffic mode can be left to UE implementation. It can be assumed that a UE will indicate a “lowPowerConsumption” state when a UE enters a “background traffic state” and the UE will indicate “normal” when it comes out of the background traffic mode. What this means is that when ever the UE indicates “lowPowerConsumption” state, the network can set aggressively long DRX values. It also has to be noted that “background” traffic typically has long latency tolerance [4] and as such setting of very aggressively long DRX values would be appropriate.

With the above understanding it should also be clear that the UE will send the PPI after its configuration first when it encounters the “background traffic” state and the network may not set any aggressive DRX patterns until it receives the “lowPowerConsumption” indication from a UE. 

Observation 3: The UE will send the PPI after its configuration first when it encounters the “background traffic” state   
Proposal:
Based on the above discussions we make the following proposals:

Proposal 1: Capture that the UE may indicate “lowPowerConsumption” state when it enters into a background traffic mode and the UE may indicate “normal” when it comes out of the background traffic state. 

Proposal 2: The behavior between the times when the network configures a UE for PPI and when it first receives an indication from the UE is dictated by when the UE first enters the background traffic state.

Proposal 3: Capture the above behavior appropriately in the stage 2 specs.
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