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1 Introduction
Following discussions on the SID objective of studying the power savings achievable with UE assistance information [1], the TR makes the following observation [2].
Some UE assistance information has been used by the power saving schemes to adapt to the traffic resulting in power saving gain.  Power saving schemes including UE assistance information in the evaluation show power saving gain of 9%-45% for UE adaptation to BWP switching, 4%-80% for UE adaptation to DRX operation, and 5%-43% for SCell operation.
In this document, we take a closer look at pertinent information that the UE has with regards to data activity, and how this information can be passed on to the NW for power saving considerations.
2 Discussion
NR provides vastly improved data rates and latency which improve the end-user experience and opens up new user applications. However these benefits come at the cost of increased power consumption. If the battery life of an NR UE cannot exceed or even match the performance of an LTE UE, it will be quite detrimental to the growth of the NR ecosystem. It is therefore important to define more aggressive power saving measures than LTE, to overcome NR’s increased power consumption.
In LTE, a simple power preference indicator is present to inform the NW as to whether the UE was in a low or normal power state. The means by which these power states are determined by the UE are unspecified, as are the corresponding NW actions. A simple way to define these two power states could be based on whether the user is actively interacting with the UE or not (screen on v/s off). The corresponding actions taken by the NW could be a relaxation of the DRX cycle or an entry into IDLE mode while the UE is in a low power state. 
Observation 1: In LTE, the UE provides a simple two-state feedback to the NW on the power state it is in.
While the mechanism is LTE is a starting point for discussions on UE assistance for power savings, it is worthwhile to explore a more comprehensive framework that takes advantage of the information that is available at the UE. As opposed to a simplistic screen on v/s screen off state as mentioned above, the UE is aware of the type of application that the user is interacting with, its corresponding data requirements, as well as when the situation changes. If fed-back to the NW, this information can allow the NW to tailor the end-user experience to balance performance and power.
Some examples of the type of information that can be provided by the UE based on its ongoing activity are listed below:
· Mean arrival rate of traffic
· Bursty nature of traffic
· Traffic data rates
This information can be used by the NW to aid its choice of configuration to the UE. For the examples described above, the data arrival rate can be used for the modelling of the DRX cycle length; its bursty nature can be used to determine inactivity timer lengths, while the expected data rates can help model the BWP by adjusting the number of PRBs configured or the number of MIMO layers configured for the BWP.
Proposal 1: RAN2 to decide between a simple power-state based feedback mechanism and a comprehensive activity-specific UE assistance operation.
Regardless of the level of information provided by the UE, another aspect to be discussed is how this information can be provided to the NW. If the feedback is aimed at fast adaptation of power savings characteristics, we run the risk of information being exchanged very frequently between the UE and the NW. While small power gains may be achieved by these fast adaptation techniques, the corresponding signalling overhead to achieve such frequent adaptation can in turn raise the power consumption within the UE. Greater savings can be achieved by attempting to bring down power consumption based on long-term trends. To that end, it is sufficient to re-use the existing UE assistance framework in RRC [3] to provide feedback to the NW. A faster means of adaptation such as with the use of MAC CEs or DCIs over the existing RRC framework needs to provide significant power savings in order to be justified.
Proposal 2: The existing UE assistance framework is re-used to provide feedback on the reduction of the UE’s power consumption
3 Conclusion
In this contribution we make the following observations:
Observation 1: In LTE, the UE provides a simple two-state feedback to the NW on the power state it is in.
Based on these observations, we propose:
Proposal 1: RAN2 to decide between a simple power-state based feedback mechanism and a comprehensive activity-specific UE assistance operation.
Proposal 2: The existing UE assistance framework is re-used to provide feedback on the reduction of the UE’s power consumption
4 References
[1]. [bookmark: _Ref536799885][bookmark: _Ref4513438]RP-181463 – Study on UE Power Saving in NR (CATT et al.)
[2]. [bookmark: _Ref4514233][bookmark: _Ref513849]3GPP TR 38.840 v1.0.0 – Study on UE power saving in NR
[3]. [bookmark: _Ref4074056][bookmark: _Ref4596011]3GPP TS 38.331 V15.4.0 – NR Radio Resource Control (RRC) protocol specification



