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1	Introduction
In this paper, we discuss techniques that can trigger the UE to adapt its power characteristics such as PDCCH monitoring instances, BWP, CA, MIMO order and frequency. 
[bookmark: _Ref178064866]2	Triggering adaptation in time and PDCCH monitoring
UE adapting its power characteristics in time such turning off its receive chains can save power. To enable UE to reduce its power consumption, the trigger should be well-designed considering the potential switching times involved in such operations at the UE. For instance, the UE may be able to sleep for a few symbols in a slot (to different degree, based on same or cross-slot scheduling) if it can decode PDCCH and find no data is scheduled for it. UE may be able to sleep for longer durations, such as in DRX. Moreover, reducing UE wake-up times to only monitor PDCCH without receiving any DCI could also be beneficial from a power saving perspective. We discuss a few potential ways of triggering the adaptation in time in the following.
As described in [3], C-DRX settings are typically based on trade-offs (including UE power savings, latency and network impact). C-DRX adaptation through dynamically signalling can be considered, in case the network (e.g. based on traffic conditions) would like to transition a UE to low power state (DRX). Similarly, a wake-up signal (WUS) that can be monitored with lower power consumption by a UE (even in DRX) can be used to interrupt C-DRX and transition the UE to come out of DRX quickly. 
The above described adaptations could be done via dynamic signalling, though the design and trade-off can be quite different in each case, depending on expected UE behaviour. From a compatibility point of view, it would be beneficial to reuse existing signals from Rel-15, if they can be suitably modified for the triggering purpose. For example, the network can use a DCI message to indicate the UE to reduce its PDCCH monitoring (or go-to-sleep/wake-up), or reduce PDCCH reception BW  or even reduce PDCCH BDs. The exact adaptations that need to be enabled through this triggering should be studied in the evaluation methodology work of this SI.

[bookmark: _Toc525930792][bookmark: _Hlk525930779]Wake-up signal, go-to-sleep signal and other mechanisms to trigger the following should be studied in RAN1: 
[bookmark: _Toc525930793][bookmark: _Toc525930794][bookmark: _Toc525923617][bookmark: _Toc525923648][bookmark: _Toc525923618][bookmark: _Toc525923649][bookmark: _Toc525923619][bookmark: _Toc525923650][bookmark: _Toc525923620][bookmark: _Toc525923651]adaptation of DRX, reduction of the number of PDCCH monitoring occasions, reduction of PDCCH reception BW, reduction of PDCCH blind decoding complexity, and cross-slot scheduling.

3 Triggering adaptation in frequency 
Regarding using BWP to reduce the power consumption of the UE, Rel-15 already supports both dynamic and semi-static switching of BWPs, where the switching time (type A or B) is reported in UE capability signalling. One possibility for adaptation is to use a smaller BWP for PDCCH, and then switch to a higher BWP for PDSCH reception. However, the efficacy of such design depends on the power consumed during BWP switch, which may be illuminated in the power consumption modelling work in this SI. 
For carrier aggregation, power savings can be triggered through activation/deactivation commands, which in Rel-15 are MAC CE based. Layer-1 based activation/deactivation can trigger frequency adaptation and can save power, but enhancements to CA activation/deactivation are part of MR-DC enhancements WI.

4 Triggering adaptation in antennas 
Reducing the number of Rx chains in a UE can potentially lead to reducing power consumption if it does not entail scarifying the throughput. The NW can inform the UE of the rank it uses based on the UE assistance information, or regular CQI/RI reports as well as channel measurements through SRS, and considering other parameters such as power, and throughput. The UE can then use the minimum number of antennas to keep the link performance at the acceptable level while also satisfying the MIMO rank. However, network impact of these techniques should be studied.
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Conclusion
In this document, the following proposals are made: 
1. Wake-up signal, go-to-sleep signal and other mechanisms to trigger the following should be studied in RAN1: 
adaptation of DRX, reduction of the number of PDCCH monitoring occasions, reduction of PDCCH reception BW, reduction of PDCCH blind decoding complexity, and cross-slot scheduling.
NW performance, robustness and UE power used during transition should be considered in the study of triggering of antenna adaptation for UE power consumption. 
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