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7.2.9.2.2 Power Saving Signal/Channel/Procedure  triggering adaptation of UE power consumption characteristics

The summary is on the power saving signal/channel triggering  UE adaptation to the traffic and UE power consumption characteristics is to categorize the power saving schemes in time/frequency/DRX configuration/antenna domains, UE processing time and reducing PDCCH processing.   The summary of proposals from contributions in RAN1#95.   The power saving signal and procedures for triggering the UE adaptation to the traffic and UE power consumption in different dimensions.  

Power Saving Signal/channel triggering adaptation of UE power consumption characteristics

The power saving signal/channel triggering UE adaptation to traffic and power consumptions were discussed associated with the power saving schem.  The proposed power saving signals for the UE includes the following,

Candidates of power saving signal/channel for UE adaptation
· Existing signal/channel based 
·  PDCCH channel
· TRS or  CSI-RS type  RS
· New power saving signal/channel – sequence based 

Several aspects of power saving signal/channel design, such as the overhead, the detection performance, uniqueness, and power consumption, were discussed.  These aspects should be considered as the impact to the system performance as well as the UE power consumption performance.
Offline Conclusion and text proposal for TR 
The power saving signal/channel for UE adaptation includes the following signals
· Existing signal/channel based power saving signal/channel
·  PDCCH channel
· TRS, CSI-RS type  RS, SSS-like and DMRS
· PDSCH channel carried MAC CE and/or RRC signaling
· New power saving signal/channel – sequence based 

The aspects of the power saving signal/channel used for the UE adaptation to the traffic used for the evaluation of power saving signal design in addition to its triggering to the power saving gain
· Network resource overhead  
· Resource and/or periodicity of power saving signal/channel
· Multiplexing capability
· Usage of resource
· Coexistence/multiplexing with existed signal/channel of Rel-15
· UE-specific, group-specific, cell-specific power saving signal/channel
· Detection performance
· Complexity
· Power consumption of the power saving signal/channel

Power saving procedures for dynamic adaptation to  UE power consumption

Power saving signal/channel triggering the UE adaptation to the traffic arrival is very specific to the potential power saving technique.  The candidate of the power saving signal/channel triggering the UE adaptation in each domain are summarized as follows,
Power saving signal/channel candidate in trigger UE adaptation to DRX operation

Power saving signal/channel is configured along with the DRX configuration as the indicator to the UE to wake up from sleep state or not.  The candidates of power saving signal/channel are as follows,
Re-use existing signals
PDCCH is used as the power saving channels 
Scheduling/non-scheduling DCI
2-stage PDCCH as power saving channel
1st stage as the detection of simplified PDCCH to wake up some UE components
2nd stage as the complete PDCCH decoding
Additional CSI-RS resource in pre-wakeup duration  for some signal pre-processing 
TRS/CSI-RS/SSB based 
UE-specific precoded CSI-RS with beam sweeping in FR2

New power saving signal – sequence based with low power consumption
On-demand RS is configured in pre-wakeup window to assist UE in channel tracking/estimation, RRM measurements, and CSI measurements

Hybrid power saving signal – two-stage wakeup signals design
1st stage new power saving signal – wakeup UE before DRX
2nd stage existing RS (TRS/CSI-RS/SSB)
Offline conclusion to be captured in the TR
Power saving signal/channel can be configured along the DRX configuration as the indication for UE to wake up from the sleep state.  RS resources can be considered to assist UE in performing RRM/CSI measurement and channel time/frequency and/or beam tracking.


Power saving signal/channel candidate in triggering UE to achieve reducing PDCCH monitoring for further study 

The power saving signals/channels proposed in this meeting with performance evaluation for the power saving scheme are summarized as follows, 
Power saving signal/channel triggering PDCCH monitoring 
Existing signals
PDCCH based signalling 
Scheduling/non-scheduling DCI
2-stage PDCCH as power saving channel
1st stage as the detection of simplified PDCCH to wake up some UE components
2nd stage as the complete PDCCH decoding
TRS/CSI-RS/SSB based – 
New signal – sequence based similar to PSS/SSS detection with orthogonal property for multiplexing of multiple users information
On-demand RS is configured before PDCCH decoding to assist UE in channel tracking/estimation.

Hybrid power saving signal – two-stage wakeup signals design
1st stage new power saving signal – wakeup UE before DRX
2nd stage existing RS (TRS/CSI-RS/SSB)

Control signalling triggering adaptationof PDCCH monitoring, e.g., skipping PDCCH monitoring or transitioning to sleep state
L1 signaling 
DCI based signaling
MAC CE
Timer based control

Offline conclusion to be captured in the TR
[bookmark: _GoBack]The power saving signal/channel can be used to trigger UE to skip the PDCCH monitoring and/or to go to sleep for a period of time.
Power saving signal/channel in trigger UE frequency domain processing adaptation for further study

Offline conclusion to be captured in the TP
The power saving signal/channel can be used to trigger the indication of RS configuration for channel tracking, CSI measurents, and beam management for the additional assistance of dynamic switching of BWP or activation of SCell in achieving the power saving gain.  The power saving signal/channel can be used for BWP switching, activation/deactivation of SCell or adaptation of PDCCH monitoring and/or CORESET/search space of PCell/SCell.

Power saving signal/channel candidate in triggering UE processing adaptation for further study

The power saving signal/channel triggers adaptation to the UE processing, such as  MIMO configuration/layers, antenna configuration, UE processing time and background processing time are summaried as follows,

Power saving siganl Tx/Rx antenna and/or maximum number of MIMO layers and/or number of antenna panels
MAC CE
DCI based

Power saving signal triggering UE processing time adaptation 
Hybrid power saving signal – two-stage wakeup signals design
1st stage new power saving signal – wakeup UE before DRX
2nd stage existing RS (TRS/CSI-RS/SSB)

Power saving signal triggering UE adaptation in background processing
UE background processing, such as periodic RRM/CSI measurements,  is triggered by the power saving signals to minimize the power

[bookmark: _Hlk530129683]Offline conclusion to be captured in the TR
The power saving signal/channel in triggering adaption to the UE processing, such as MIMO configuration/layers, antenna configuration, UE processing time, and background processing can be used as the indication for UE adaptation.  The power saving signal/channel in triggering UE adaptation to the processing is to allow UE in reducing the power consumption by indication of the processing time, such as PDCCH/PDSCH/PUSCH/PUCCH processing or the essential background processing, such as periodic CSI and RRM measurements.  
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