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1
Decision/action requested

The group is asked to discuss and agree on the proposal.
2
References

[1]
TS 28.310 Energy efficiency of 5G; Concepts, use cases and requirements
3
Rationale

Operators are aiming at decreasing power consumption in 5G networks to lower their operational expense with energy saving management solutions. With the foreseen deployment of more number of NR base stations, e.g., small base stations with massive MIMO in high-band, energy saving becomes even more urgent and challenging.
4
Detailed proposal

This document proposes the following changes in TS 28.310 [1].

	1st Change


3
Definitions and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].




notEnergySaving state: state when no energy saving in progress.
Note 1: This is the state when the traffic goes above a certain threshold.
energySaving state: state in which some functions of a cell or a network element or network function are powered-down. 
Note 2: In energySaving state, the cell or network element or network function is still controllable.
Note 3: This is the state when the traffic goes below a certain threshold.
ES activation: procedure to power down a cell or network element or network function for energy saving purposes. 
Note 4: As a result, the subject cell or network element or network function goes into energySaving state.

ES deactivation: procedure to power up a cell or network element or network function.
Note 5: As a result, the subject cell or network element or network function goes into notEnergySaving state.

Candidate cell: cell which can provide coverage when the original cell goes into energySaving state. 

	Next change


5.1.X
Energy saving use cases
5.1.X.X
Capacity booster cell fully overlaid by candidate cell(s)
An NG-RAN node, which connects with 5GC to provide boost capacity, may enter into energySaving state if there is radio coverage by other radio systems – be another NG-RAN node or an entity of another radio access technology - for the whole coverage area of the NG-RAN node in question, see figure 5.1.X.1-1 for gNB capacity booster cell fully overlaid by candidate cell(s) case.
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Figure 5.1.X.X-1: gNB capacity booster cell fully overlaid by candidate cell(s)
This use case applies both for Intra- and Inter-RAT Energy Saving.

Inter-frequency Intra-RAT gNB Coverage

Two gNB cells (Cell A, Cell B) with separate frequency bands cover the same geographical area. Cell B has a smaller size than Cell A and is covered totally by Cell A. Generally, Cell A is deployed to provide continuous coverage of the area, while Cell B increases the capacity of the special sub-areas, such as hot spots. The ES activation procedure in the coverage of Cell B (ES area) may be triggered in case that light traffic in Cell B is detected. Cell B ES activation may also be triggered when the traffic of ES area (measured by candidate Cell A) resumes to a high level.
Inter-RAT gNB Coverage

Two IRAT cells (Cell A, Cell B) cover the same geographical area. gNB Cell B is totally covered by inter-RAT Cell A (such as legacy system UMTS or LTE). Cell A is deployed to provide continuous coverage of basic eMBB services in the area, while Cell B enhances the capability of the area to support eMBB services with high data rate or URLLC services. The ES activation in the coverage of Cell B (ES area) may be triggered in case that no eMBB services with high data rate or URLLC traffic in Cell B is detected or load threshold for going into energySaving state is reached. Cell B ES deactivation may be triggered when the eMBB services with high data rate or URLLC service request in ES area is restarted again or load threshold for going out of energySaving state (i.e. going into notEnergySaving state) is reached.
Different scenarios of gNB capacity booster cell fully overlaid by candidate cell(s) are listed in below table 5.1.X.X-1.
Table 5.1.X.X-1: Different scenarios of gNB capacity booster cell fully overlaid by candidate cell(s)
	Scenario
	Capacity booster
	Coverage provider
	Scenario

	1
	gNB
	eNB
	Inter-RAT ES

	2
	gNB
	gNB
	Intra-RAT ES

	3
	gNB
	eNB and gNB
	Intra-RAT ES, Inter-RAT ES

	4
	gNB
	NB
	Inter-RAT ES

	5
	gNB
	eNB and NB
	Inter-RAT ES
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	End of change
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