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1
Decision/action requested

The group is asked to discuss and approve with the proposal.
2
References
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3GPP TR 37.816 v1.0.0 “Study on RAN-centric data collection and utilization for LTE and NR”
3
Rationale

This contribution proposes uas cases of energy saving that are aligned with the ES functions described in clause 5.6 TR 37.816 [2] to TS 28.310 [1].
3
Proposal
	1st Modified Section


2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]
ETSI ES 203 228: "Environmental Engineering (EE); Assessment of mobile network energy efficiency".

[3]
ETSI ES 202 336-1 V1.2.1: "Environmental Engineering (EE); Monitoring and Control Interface for Infrastructure Equipment (Power, Cooling and Building Environment Systems used in Telecommunication Networks) Part 1: Generic Interface".

[4]
ETSI ES 202 336-12 V1.1.1: "Environmental Engineering (EE); Monitoring and control interface for infrastructure equipment (power, cooling and building environment systems used in telecommunication networks); Part 12: ICT equipment power, energy and environmental parameters monitoring information model".

[5]
3GPP TS 28.550: "Management and orchestration; Performance assurance".

[6]
3GPP TS 28.531: "Management and orchestration; Provisioning".

[7]
3GPP TS 28.545: "Management and orchestration; Fault Supervision (FS)".

[8]
3GPP TS 32.432: "Telecommunication management; Performance measurement: File format definition".

[9]
3GPP TS 32.435: "Telecommunication management; Performance measurement; eXtensible Markup Language (XML) file format definition".

[10]
3GPP TS 32.436: "Telecommunication management; Performance measurement: Abstract Syntax Notation 1 (ASN.1) file format definition".

[y]
3GPP TR 38.300: "NR; NR and NG-RAN Overall Description; Stage 2".
[z]
3GPP TR 37.816: "Evolved Universal Terrestrial Radio Access (E-UTRA) and NR; Study on RAN-centric data collection and utilization for LTE and NR".
	Next Modified Section


5.1.X
Energy saving use cases
5.1.x.1
General
The objective of energy saving is to lower OPEX for mobile operators, through the reduction of power consumption in the mobile networks that is becoming more urgent and challenging, as there are much more network elements in NR (e.g., small cells with massive MIMO in higher frequency bands) than those used in LTE (TR 37.816 [z], TS 38.300  [y]). One typical scenario of energy saving is to switch off capacity boosters when the traffic demand is low, and re-activated them on a need basis (see clause 5.6 in TR 37.816 [z]). 

The energy saving consists of two scenarios where the booster cell – gNB is fully or partially overlaid by the candidate cell(s).
5.1.x.2
Booster cell partially overlaid by candidate cell(s)
Figure 5.1.x.2-1 shows that a NR capacity booster cell is partially overlaid by the gNB or eNB candidate cell(s). There can be two cases of energy saving:
·  Intra-RAT energy saving if the candidate cell is a gNB
·  Inter-RAT energy saving if the candidate cell is an eNB
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Figure 5.1.X.2-1: NR capacity booster cell partially overlaid by candidate cells
5.1.x.2.1
Intra-RAT energy saving
Intra-RAT energy saving focuses on a scenario where the gNB candidate cells provides the coverage for the NR capacity booster cells that is switched off. Intra-RAT energy saving (ES) consists of distributed energy saving where the energy saving decision is made in the NR cells with OAM assist to provide relevant information, such as policies, and centralized energy saving where the energy saving decision is made in OAM (see clause 15.4 in TS 38.300 [y]). 
For the distributed energy saving, the NR capacity booster cell may decide to enter the energy saving mode when it detects that its traffic load is below certain threshold, and its coverage can be provided by the candidate cells. However, the NR capacity booster cell can be switched off only after the handover actions to off-load its traffic to the candidate cells is completed (see clause 15.4.2 in TS 38.300 [y]). The candidate cell decides to re-activate the NR capacity booster cell when it detects additional capacity is needed (see clause 15.4.2 in TS 38.300 [y]).
For the centralized energy saving, OAM collects the traffic load performance measurements from the NR capacity booster cell and candidate cells, and may request a NR capacity booster cell to enter the energy saving mode when it’s traffic is below certain threshold. The NR capacity booster may initiate handover actions to off-load the traffic to the neighboring cells (see clause 15.4.2 in TS 38.300 [y]) prior to entering into the energy saving mode.
5.1.x.2.2
Inter-RAT energy saving 

Inter-RAT energy saving focuses on a scenario where the LTE eNB provides basic coverage, with the gNB providing the capacity booster that can be switched off, based on its own cell load information or by O&M. The LTE eNB is allowed to activate the dormant capacity booster NR cell (see clause 5.6 in TR 37.816 [z]). 
Inter-RAT energy saving consists of distributed energy saving where the energy saving decision is made in the NR cells with OAM assist to provide relevant informaction, or centralized energy saving where the energy saving decision is made in OAM. The inter-RAT energy saving is almost the same as the intra-RAT energy with the exception that the candidate cells are eNB.
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5.2
Potential requirements
5.2.x
Requirements for energy saving
REQ-ES-FUN-1 The management service producer responsible for energy saving should have the capability allowing its authorized consumer to configure the cell overlaid relations, and energy saving policies, and to enable or disable the function for a NR capacity booster cell to enter energy saving mode.
REQ-ES-FUN-2 The management service producer responsible for energy saving should have the capability to send notifications to the authorized consumer to indicate the energy saving mode has been activated or deactivated in the NR capacity booster cell. 
REQ-ES-FUN-3 The management service producer responsible for energy saving should have the capability allowing its authorized consumer to collect the traffic load performance measurements of NR capacity booster and candidate cells.
REQ-ES-FUN-4 The management service producer responsible for energy saving should have the capability allowing its authorized consumer to request the NR capacity booster cell to enter the energy saving mode.

REQ-ES-FUN-5 The management service producer responsible for energy saving should have the capability allowing its authorized consumer to deactivate the energy saving mode of a NR capacity booster cell.
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