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1 Introduction
The study item of network energy savings was approved in RP-221443 [1] with the following objectives:
	1. Definition of a base station energy consumption model [RAN1]

· Adapt the framework of the power consumption modelling and evaluation methodology of TR38.840 to the base station side, including relative energy consumption for DL and UL (considering factors like PA efficiency, number of TxRU, base station load, etc), sleep states and the associated transition times, and one or more reference parameters/configurations.

2. Definition of an evaluation methodology and KPIs [RAN1]

· The evaluation methodology should target for evaluating system-level network energy consumption and energy savings gains, as well as assessing/balancing impact to network and user performance (e.g. spectral efficiency, capacity, UPT, latency, handover performance, call drop rate, initial access performance, SLA assurance related KPIs), energy efficiency, and UE power consumption, complexity. The evaluation methodology should not focus on a single KPI, and should reuse existing KPIs whenever applicable; where existing KPIs are found to be insufficient new KPIs may be developed as needed.

Note: WGs will decide KPIs to evaluate and how.

3. Study and identify techniques on the gNB and UE side to improve network energy savings in terms of both BS transmission and reception, which may include:

· How to achieve more efficient operation dynamically and/or semi-statically and finer granularity adaptation of transmissions and/or receptions in one or more of network energy saving techniques in time, frequency, spatial, and power domains, with potential support/feedback from UE, and potential UE assistance information [RAN1, RAN2]

· Information exchange/coordination over network interfaces [RAN3]

Note: Other techniques are not precluded


In this contribution, we provide the work plan of the study item from rapporteur’s perspective.
2 Work plan

	Quarter
	Meeting
	TU
	Work plan

	Q2/2022
	RAN1#109-e
	1
	Definition of a base station energy consumption model:

· Determine the framework of the power consumption model of base station, including:

· how to model sleep mode(s) and active mode power consumption;

· agree on the parameters/factors that would impact the power of each mode, and determine how to scale the powers of each mode based on the factors/parameters;

· Produce a template/table of power states for base station and collect the initial values from companies;

Definition of an evaluation methodology and KPIs:

· Determine the evaluation methodologies, and the KPIs that need to be investigated, including network energy saving gain and performance impact, e.g. system throughput, UPT etc.;

· Determine the prioritized scenarios that need to be investigated;

· Determine the system level evaluation assumption and link level simulation assumption for the prioritized scenarios;

· Agree a template to collect evaluation results of techniques in following meetings;
Study and identify techniques on the gNB and UE side:

· Collect the inputs of techniques of network energy saving and categorize the techniques based on the inputs, e.g. by time domain adaptation, spatial domain adaptation, frequency and power domain adaptation etc.;

TR work:

· Agree on the skeleton of the TR;

	Q3/2022
	RAN1#110
	1
	Definition of a base station energy consumption model:

· Agree the remaining part, if any, of the base station energy consumption model;

· Determine the consolidated values of the relative power of each agreed power state in the power model;

Definition of an evaluation methodology and KPIs:

· Address any remaining work, if any, regarding the evaluation KPIs and methodology;

· Collect initial simulation/evaluation results of each identified/categorized techniques based on the agreed results collecting template;

Study and identify techniques on the gNB and UE side:

· Determine the description of each categorized network energy saving techniques;

TR work:

· Agree TPs for the agreed evaluation methodology, KPIs, base station power models and description of each categorized network energy saving techniques;

	
	RAN2#119
	1
	Study and identify techniques on the gNB and UE side:

· Study feasibility from RAN2 perspective on candidate solutions for network energy saving, e.g. potential procedures, signalling design, support/feedback from UE, and potential UE assistance information for network energy saving;

	
	RAN3#117
	0.5
	Study information exchange/coordination over network interfaces: 
· Collect the inputs of the techniques on the information exchange/coordination over network interfaces;

	Q4/2022
	RAN1#110bis
	1
	Study and identify techniques on the gNB and UE side:

· Collect further simulation/evaluation results of each identified/categorized techniques based on the agreed results collecting template;

· Collect the analysis on each categorized technique from perspective of e.g. specification impacts etc.;

TR work:

· Agree TPs of the TR for collected simulation results;
· Agree TPs of the TR for capturing the analysis on e.g. specification impact of each categorized techniques 

	
	RAN2#119bis
	1
	Study and identify techniques on the gNB and UE side:

· Agree TPs of higher layers for the candidate solutions into the TR, including the solution principles, procedures and UE assistance information etc;

	
	RAN3#117bis
	0.5
	Study information exchange/coordination over network interfaces: 

· Agree TPs for the techniques on the information exchange/coordination over network interfaces. 

	
	RAN1#111
	1
	Study and identify techniques on the gNB and UE side:

· Conclusion based on the evaluation results and/or specification impacts;

TR work:

· Address any remaining TPs to complete the RAN1 part of the TR; 

	
	RAN2#120
	1
	Conclusion of the feasibility from RAN2 perspective, on the identified solutions;

Agree the TP for conclusion.

	
	RAN3#118
	0.5
	Study information exchange/coordination over network interfaces: 

· Agree TPs for the techniques on the information exchange/coordination over network interfaces.
· Agree the TP for conclusion.
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