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1 Introduction

In the power saving WID, regarding UE assistance information, it has agreed:

1) Specify, if agreed, the mechanism to provide UE assistance information [RAN2, RAN1]:

· Study and select among the following UE assistance information for RAN2 by RAN#85:

power preferred information (baseline LTE PPI in a well-defined manner) and UE's preference on C-DRX, BWP and SCell configuration [RAN2].

a) NOTE: additional UE assistance information for RAN1-specific power saving techniques to indicate what setting of parameters related to this Work Item will lead to power savings for the UE can be included if agreed in RAN1.  

In this paper, we present our views on which UE assistance information should be included in the UE assistance information.
2 Discussion

Power preference indication
In LTE, UE can be configured to provide power preference indication based on UE’s preference on the power saving. If UE prefers a configuration primarily optimised for power saving, it can indicate low power consumption in the power preference indication. Otherwise, it just indicates normal power consumption in the power preference indication.
Power preference indication can be taken as baseline in NR for power saving purpose, but considering that in NR there are much more parameters directly related to the UE power consumption, e.g., DRX configuration, BWP configuration and SCell configuration, we don't think power preference indication is a useful tool to make network take a power saving configuration.
Observation 1 Power preference indication does not provide detail information regarding UE’s preference on power saving. 
Proposal 1 Power preference indication is not reported in the UE assistance information.
c-DRX configuration
In LTE, UE can provide the preferred DRX cycle length by delay budget report. For example, if UE is configured to provide the delay budget report and if UE prefers an adjustment in the c-DRX cycle length, the UE can indicate the preferred amount of increment/decrement to the c-DRX cycle length with respect to the current configuration.
In NR, DRX framework is almost the same as that in LTE, and DRX is the key enabler for power saving since it controls the UE’s PDCCH monitoring behaviour in the time domain. There are several parameters in the DRX configuration which can control the PDCCH monitoring behaviour, e.g., DRX cycle, drx-SlotOffset, drx-onDurationTimer and drx-InactivityTimer. If UE have better knowledge on the traffic pattern, it would be beneficial UE can provide the preference on the DRX value setting. 

Proposal 2 For preferred DRX configuration, UE can include the following parameters in the UE assistance information: DRX cycle, drx-SlotOffset, drx-onDurationTimer and drx-InactivityTimer.
BWP configuration
We think the PDCCH monitoring activity is the most power consumption component, and PDCCH monitoring activity is related to the configured search space which is configured in the BWP. For example, the shorter the monitoring period is configured for each configured search space, more power consumption is expected to the UE. So, for the BWP configuration, we think we can provide the preferred configuration of the search space of the active BWP. Based on the preference indication, network may reconfigure the BWP or switch the BWP to another proper BWP for power saving purpose.

Proposal 3 For BWP configuration, UE can provide the preferred search space configuration in the UE assistance information.
SCell configuration
In current NR spec, UE can be configured to provide overheating assistance information and the UE can provide the overheating assistance indication if it detects internal overheating. Specifically, UE can indicate the preference of reduced SCells in both DL and UL, or the preference of reduced maximum aggregated bandwidth of FR1 or FR2.
In general, we think these preference indication can be reused in NR for power saving purpose. In other words, we think the overheating assistance information can be used for power saving if UE prefers to save power.
Proposal 4 Overheating assistance information can be used for power saving purpose.
Mechanism to provide UE assistance information
In NR R15, UE assistance information procedure is already defined to inform the network of the UE's delay budget report, or overheating assistance information. 
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UE Assistance Information

We think this procedure can be re-use to include the power saving assistance information.

Proposal 5 UE assistance information procedure defined in NR R15 can be reused to include the power saving assistance information.
3 Conclusion

Based on the discussion we propose the following:
Proposal 1
Power preference indication is not reported in the UE assistance information.
Proposal 2
For preferred DRX configuration, UE can include the following parameters in the UE assistance information: DRX cycle, drx-SlotOffset, drx-onDurationTimer and drx-InactivityTimer.
Proposal 3
For BWP configuration, UE can provide the preferred search space configuration in the UE assistance information.
Proposal 4
Overheating assistance information can be used for power saving purpose.
Proposal 5
UE assistance information procedure defined in NR R15 can be reused to include the power saving assistance information.
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