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3GPP™ Study Item Description
Information on Study Items can be found at http://www.3gpp.org/Study-Items 
See also the 3GPP Working Procedures, article 39 and the TSG Working Methods in 3GPP TR 21.900
Title: 	Study on NR network energy saving enhancement
Acronym: 
Unique identifier: 	 
NOTE:	For new WIs/SIs leave the Unique identifier empty and make a proposal for an Acronym.
	For a revised WI/SI: Take Unique identifier and acronym as shown in 3GPP workplan.
	If this is a RAN WID including Core and Perf. part, then Title, Acronym and Unique identifier refer to the feature WI.
	Please tick (X) the applicable box(es) in the table below:
	Either:
	This WID includes a Core part
	

	This WID includes a Performance part
	


	or:
	This WID includes a Testing part
	

	and it addresses the following 3GPP work area:
	Radio Access
	

	
	Core Network
	

	
	Services
	



Potential target Release: Rel-18 
1	Impacts {For Normative work, identify the anticipated impacts. For a Study, identify the scope of the study.}
	Affects:
	UICC apps
	ME
	AN
	CN
	Others (specify)

	Yes
	
	X
	X
	
	

	No
	X
	
	
	X
	X

	Don't know
	
	
	
	
	



2	Classification of the Work Item and linked work items
[bookmark: _Hlk64907149]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

	
	
	



Dependency on non-3GPP (draft) specification: 
{This section is to be typically used to identify the IETF dependencies. Delete the header "Dependency on non-3GPP (draft) specification:" if no such dependency.}
3	Justification
Most power consumption of the NR network comes from base stations, and 90% of the power consumption of NR base station comes from AAU. Power consumption of a single NR base station is 3~4 times higher than LTE currently. Thus network energy saving in NR stage has been more urgent than that in LTE stage.
NR R15 specified the intra-system network energy saving solution, i.e. cell switch-off/re-activation of capacity booster cell via Xn/X2 interface, similar to LTE. NR R17 WI “enhancement of data collection for SON/MDT in NR” is discussing the inter-system network energy saving solution. And NR R17 SI “Study on further enhancement for data collection” take AI based network energy saving as a use case. On the other hand, some implementation based base station energy saving solutions have been applied, e.g. channel shutdown, carrier shutdown, and device shutdown.
Although NR has some basic standardized solutions and implementation solutions to support network energy saving, there are still some limitations. The network energy saving management is coarse and non-flexible, for example, cell/module switch off/on decision based on coarse statistical cell load information (e.g. number of connected UEs), cell switch off/on controlled by preconfigured sleep period manually (only applies to tidal case), cell/module switch off/on decision with assumption of uniform traffic distribution, NOT the actual traffic distribution. In addition, sleeping base station is reactivated after the coverage cell is overload, which means that sleeping base station may not wakeup timely to serve the upcoming traffic or users. On the other hand, an efficient method to evaluate network power consumption and system performance including energy consumption model, KPIs, evaluation methodology has not been done for NR, which is fundamental for network energy saving study.
Therefore, we need study and develop the network energy consumption model, KPIs, evaluation methodology and scenarios. And possible enhancements making the network energy saving management more accurate and flexible can be studied. These possible areas can be considered for energy saving: enable more accurate and flexible energy saving enhancements in time/frequency/spatial/power domain with potential UE assistance information, especially for non-tidal case and non-uniform traffic/UE distribution; and intra-network information exchange/coordination for finer grained energy saving operation coordination.
4	Objective
4.1	Objective of SI 
The objective of this study is to identify and evaluate the potential scenarios and enhancements to make NR network have more energy saving possibility with guarantee of network performance and UE experience. The detailed objectives are as the followings:
1) Study and develop the energy consumption model [RAN1]
· The relative metric can be used for energy consumption modeling
- the known relative/absolute model should be utilized.
- reflect the sleep states and the associated transition times, the factors impacting the energy consumption of active state. 
- Identify the system model and reference configurations for better reflecting the realistic network, e.g. the traffic/load model.
2) Study and Identify the evaluation metric[RAN1]
· Energy Efficiency can be a starting point for the KPI:
- Reflect both energy consumption and network performance/UE experience.
· Study and identify the target scenarios. E.g. FR1/FR2, downlink/uplink, urban/rural
· Identify the detailed configurations used for SLS of the evaluation.
3) Study the potential network energy saving techniques from at least the following aspects: [RAN1, RAN2, RAN3]
· Network energy saving enhancement techniques in spatial domain
e.g. efficient dynamic TRX/panel/beam on-off
· Network energy saving enhancement techniques in time domain
e.g. efficient dynamic symbol switch-off, longer periodicity of common signals/channels
· Network energy saving enhancement techniques in frequency domain
e.g. efficient multi-carrier adaptation, efficient TX/RX bandwidth adjustment
· Network energy saving enhancement techniques in power domain
e.g.  improving PA power efficiency in gNB, dynamic PSD adjustment
· UE assistance information
· intra-network information exchange

4.2	Objective of Performance part WI
NOTE:	Leave empty if the WI proposal does not contain a RAN performance part.

4.3	RAN time budget request (not applicable to RAN5 WIs/SIs)
NOTE:	For all new RAN related WIs/SIs which are not led by RAN WG5 the WI/SI rapporteur has to fill out the attached Excel table to request time budgets for corresponding RAN WG meetings.
The Excel table has to be filled out for all affected RAN WGs and up to the target date of the WI/SI.
One time unit (TU) corresponds to ~ 2 hours in the meeting.
If no TU is needed, then leave the field empty otherwise enter a number >0 in the field.
	For revisions of already approved WI/SI descriptions: Please remove the Excel table from the WID/SID's zip file. The time budgets are already recorded. If you want to modify them, then this has to be done via the status report and not via a revised WID/SID.
	If this WID is covering Core and Performance part, then please fill out one line for each part in the attached Excel table.
additional comments to the time budget request in the attached Excel table:
5	Expected Output and Time scale
	New specifications {One line per specification. Create/delete lines as needed}

	Type 
	TS/TR number
	Title
	For info 
at TSG# 
	For approval at TSG#
	Remarks

	Internal TR

	38.XXX

	Study on NR network energy saving enhancement
	TSG#xx
	TSG#xx
	{e.g.: rapporteur:
<FamilyName>, <GivenName>, <Company>, <email address>}


NOTE:	If this is a RAN WI including Core and Perf. part, then all new Core part specs have to be listed first and then all new Perf. part specs. Indicate "Core part" or "Perf. part" under Remarks for each spec.
By default a new specs can only be new for one of both parts.

	Impacted existing TS/TR {One line per specification. Create/delete lines as needed}

	TS/TR No.
	Description of change 
	Target completion plenary#
	Remarks

	
	
	
	


NOTE:	If this is a RAN WI including Core and Perf. part, then all new Core part specs have to be listed first and then all new Perf. part specs. Indicate "Core part" or "Perf. part" under Remarks for each spec.
If an existing spec is affected by both (Core part and Perf. part), then it has to be listed twice with appropriate approval dates.
6	Work item Rapporteur(s)
XXX 
Company: XXX
Email: XXX

7	Work item leadership
Primary: RAN1
Secondary: RAN2/RAN3

8	Aspects that involve other WGs


NOTE:	For RAN WIs: Section 8 applies only toWGs outside of TSG RAN because RAN WG aspects have to be covered in section 4.

9	Supporting Individual Members

	Supporting IM name

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	



