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	[bookmark: _Hlk56327972]Start of 1st modification


[bookmark: _Toc34300974][bookmark: _Toc43730803][bookmark: _Toc43730881]6.2.3	Distributed energy saving solution
[bookmark: _Toc35938297][bookmark: _Toc27411315][bookmark: _Toc43730804][bookmark: _Toc43730882]6.2.3.0	Management service components used for D-SON ES solution
The MnS components used for D-SON (Distributed SON or Domain-Centralized) ES solution are listed in the following clauses 6.2.3.1.1, 6.2.3.1.2 and 6.2.3.1.3.
[bookmark: _Toc34300975][bookmark: _Toc43730805][bookmark: _Toc43730883]6.2.3.1	Management services
[bookmark: _Toc34300976][bookmark: _Toc43730806][bookmark: _Toc43730884]6.2.3.1.1	MnS component type A

	MnS Component Type A
	Note

	Operations defined in clause 11.1.1 of TS 28.532 [16]:
- createMOI
- getMOIAttributes
- modifyMOIAttributes
- deleteMOI
	Supported by the Provisioning MnS for NF, as defined in TS 28.531 [6].

	Notifications defined in clause 11.1.1 of TS 28.532 [16]:
- notifyMOICreation
- notifyMOIAttributeValueChanges
- notifyMOIDeletion
	Supported by the Provisioning MnS for NF, as defined in TS 28.531 [6].



[bookmark: _Toc34300977][bookmark: _Toc43730807][bookmark: _Toc43730885]6.2.3.1.2	MnS Component Type B
[bookmark: _Toc25757529][bookmark: _Toc34300978][bookmark: _Toc43730808][bookmark: _Toc43730886]6.2.3.1.2.1	Objective and targets
The objective of ES is to automatically set parameters so as to maximize NG-RAN data energy efficiency - see Table 6.2.3.1.2.1-1.
Table 6.2.3.1.2.1-1.  Energy Saving targets
	Targets
	Definition
	Legal Values

	NG-RAN data Energy Efficiency
	Data Volume (DV) divided by Energy Consumption (EC) of the considered network elements.
	In bit/J.



[bookmark: _Toc25757530][bookmark: _Toc34300979][bookmark: _Toc43730809][bookmark: _Toc43730887]6.2.3.1.2.2	Control information
[bookmark: _Hlk20487751]The parameters in DESManagementFunction IOC, which is defined in TS 28.541 [11], are used to control the D-SON (Distributed SON or Domain-Centralized) ES functionality.


[bookmark: _Toc34300980][bookmark: _Toc43730810][bookmark: _Toc43730888]6.2.3.1.3	MnS Component Type C
[bookmark: _Toc34300981][bookmark: _Toc43730811][bookmark: _Toc43730889]6.2.3.1.3.1	Parameters to be optimized
This is out of the scope of the present document.
[bookmark: _Toc34300982][bookmark: _Toc43730812][bookmark: _Toc43730890]6.2.3.1.3.2	Performance measurements
Performance measurements related to D-SON (Distributed SON or Domain-Centralized) ES are captured in Table 6.2.3.1.3.2-1:
Table 6.2.3.1.3.2-1.  Energy saving management related performance measurements
	Performance measurements
	Description
	Related targets

	DRB.PdcpSduVolumeDL_Filter
	Data Volume (amount of PDCP SDU bits) in the downlink delivered to PDCP layer – see clause 5.1.2.1.1.1 of TS 28.552 [15], per configured PLMN ID and per QoS level (mapped 5QI) and per S-NSSAI.
In case of non-split gNBs.
	NG-RAN data Energy Efficiency

	DRB.PdcpSduVolumeUL_Filter
	Data Volume (amount of PDCP SDU bits) in the uplink delivered from PDCP layer to higher layers – see clause 5.1.2.1.2.1 of TS 28.552 [15], per configured PLMN ID and per QoS level (mapped 5QI) and per S-NSSAI.
In case of non-split gNBs.
	NG-RAN data Energy Efficiency

	DL Cell PDCP SDU Data Volume on X2 Interface
	Data Volume (amount of PDCP SDU bits) in the downlink delivered on X2 interface in DC-scenarios – see clause 5.1.2.1.1.2 of TS 28.552 [15], per PLMN ID and per QoS level (mapped 5QI or QCI in NR option 3).
In case of split gNBs.
	NG-RAN data Energy Efficiency

	DL Cell PDCP SDU Data Volume on Xn Interface
	Data Volume (amount of PDCP SDU bits) in the downlink delivered on Xn interface in DC-scenarios scenarios – see clause 5.1.2.1.1.3 of TS 28.552 [15], per PLMN ID and per QoS level (mapped 5QI) and per S-NSSAI.
In case of split gNBs.
	NG-RAN data Energy Efficiency

	UL Cell PDCP SDU Data Volume on X2 Interface
	Data Volume (amount of PDCP SDU bits) in the uplink delivered on X2 interface in NSA scenarios – see clause 5.1.2.1.2.2 of TS 28.552 [15], per PLMN ID and per QoS level (mapped 5QI or QCI in NR option 3).
In case of split gNBs.
	NG-RAN data Energy Efficiency

	UL Cell PDCP SDU Data Volume on Xn Interface
	Data Volume (amount of PDCP SDU bits) in the uplink delivered on Xn interface in SA scenarios – see clause 5.1.2.1.2.3 of TS 28.552 [15], per PLMN ID and per QoS level (mapped 5QI) and per S-NSSAI.
In case of split gNBs.
	NG-RAN data Energy Efficiency

	PNF Energy consumption
	Energy consumed – see clause 5.1.1.19.3 of TS 28.552 [15]
	NG-RAN data Energy Efficiency



[bookmark: _Toc34300983][bookmark: _Toc43730813][bookmark: _Toc43730891]6.2.3.2	Procedures
[bookmark: _Toc34300984][bookmark: _Toc43730814][bookmark: _Toc43730892]6.2.3.2.1	Energy saving activation
Figure 6.2.3.2.1-1 depicts a procedure that describes how MnS producer of Distributed ES management makes the NR capacity booster cell enter the energySaving state.

[image: ]
Figure 6.2.3.2.1-1: Distributed energy saving activation

It is assumed that all relevant MOIs have been created.
Energy saving activation:
The MnS producer for distributed ES management consumes the management service for NF provisioning with modifyMOIAttributes operation to:
- Configure the cell overlaid relations for NR capacity booster cells, and macro cells as candidate cells
- Configure the ES policy that includes the thresholds for the energy saving activation and deactivation for NR capacity booster cells and candidate cells
- Enable the distribute energy saving function for intra-RAT or inter-RAT.
NOTE: Void
The distributed ES function makes decision for the NR capacity booster cell to enter the energySaving state based on the cell traffic load information (see clause 15.4.2 in TS 38.300 [13]).
The distributed ES function changes to the energySaving state, leading to a notifyMOIAttributeValueChanges (see clause 5.1.9 in TS 28.532 [16]) being sent to the MnS producer for distributed ES management to indicate the NR capacity booster has entered the energySaving state.
[bookmark: _Toc34300985][bookmark: _Toc43730815][bookmark: _Toc43730893]6.2.3.2.2	Energy saving deactivation
Figure 6.2.3.2.2-1 depicts a procedure that describes how Distributed ES function makes the NR capacity booster cell leave the energySaving state.

[image: ]
Figure 6.2.3.2.2-1: Distributed energy saving deactivation

Energy saving deactivation:
The distributed ES function monitors the traffic load of candidate cell, and decides to re-activate the NR capacity booster cell when it detects that additional capacity is needed (see clause 15.4.2 in TS 38.300 [13]).
The distributed ES function changes to the notEnergySaving state, leading to a notifyMOIAttributeValueChanges being sent to the MnS producer for distributed ES management to indicate the NR capacity booster has been re-activated.

	End of modification
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