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2	Classification of the Work Item and linked work items
2.1	Primary classification
This work item is a
	
	Feature

	
	Building Block

	
	Work Task

	X
	Study Item



2.2	Parent Work Item 
	Parent Work / Study Items 

	Acronym
	Working Group
	Unique ID
	Title (as in 3GPP Work Plan)

	
	
	
	



2.3	Other related Work Items and dependencies
	Other related Work Items (if any)

	Unique ID
	Title
	Nature of relationship

	
	
	

	
	
	



3	Justification
Since its inception, NR had the motivation to optimize the end to end energy consumption at the mobile networks. As such, lean signalling and transmit only when it is necessary has been an essential component of NR design from the beginning, e.g., removing CRS and replacing it with less periodic SSB transmission was a key step in that direction. 
While, NR has been designed to be lean in terms of transmission, it has also introduced additional elements which can raise the energy consumption at the NW side, e.g., an NR base station may be designed with up to 64 TX/RX ports with their underlying digital RF chains as well as beamforming and L1/L2 processing. The impact of new potentials in NR on NW energy consumption can be significant. For example, in a 64 TX/RX base station, digital front-end together with beamforming consumes more than 50% of the energy. 
It is important to note that the large percentage of this additional energy consumption is indeed not due to the transmission, rather related to operations which the NW has to perform even when it does not transmit anything (when NW is idle). As such in one categorisation, we can define two NW modes of operation related to energy consumption as follows,
·  NW idle stands for almost any non-power amplifier related base station activities, e.g., beamforming, interface, digital RX/TX, receive mode L1/L2 processing.
· NW PA mode stands for RF output power of transmit L1/L2 processing, and activation path for digital+analog.
Live measurements have shown that even when the NW load is very low, the energy consumption remains high, and it picks up further on occasions when the load is high. 
Based on the above, there is a clear need to reduce the NW energy consumption including when the NW is idle, i.e., when it is not necessary for the NW to transmit or listen in order to gain a sensible reduction in NW energy consumption. Therefore, it is justified to study the NR NW energy consumption in 3GPP and furthermore identify potential techniques which can lead to sensible reduction in NW energy consumption. 
4	Objective
4.1	Objective of SI or Core part WI or Testing part WI
Objective 1: Study and develop a NW energy consumption evaluation methodology
· Determine reference configurations(s), e.g., the number of RX/TX chains, BW, coverage, cell size, SA/NSA, FR1/FR2, etc. [RAN1 led]
· Identify main functionalities and their associated relative energy consumption when NW is idle and due to PA mode, e.g., [RAN1 led]
· Idle: digital parts, beamforming, receive L1/L2 processing, reception, etc.
· PA: PDCCH, SSB, TRS/CSI-RS, SI, PDSCH transmissions, etc.
· Identify potential sleep states and the associated transition times [RAN1 led]
Objective 2: Study potential NW energy saving techniques.
· Study and identify NW energy saving techniques in spatial domain [RAN1 led, RAN2]
· e.g., Dynamic TX/RX port adaptation including port ON/OFF.
· Study and identify NW energy saving techniques in time domain [RAN1 led, RAN2]
· e.g., Identify techniques which can enable micro/light/deep sleep including micro TX OFF.
· Study and identify NW energy saving techniques in frequency domain [RAN1 led, RAN2]
· e.g., CA/DC adaptation using additional information such as UE assistance information.
· Study and identify UE assistance information helping NW energy saving [RAN2 led, RAN1]
· e.g., UE traffic type, priority, time criticality, expected volume, coverage, mobility status, location.
· Study and identify intra NW assistance information helping NW energy saving [RAN3 led]
· e.g., UE population, context, coverage.

4.2	Objective of Performance part WI
Not applicable.

4.3	RAN time budget request
additional comments to the time budget request in the attached Excel table:
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