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	First change



[bookmark: _Toc34300966][bookmark: _Toc43730795][bookmark: _Toc74306395]6	Solutions for energy efficiency
[bookmark: _Toc34300967][bookmark: _Toc43730796][bookmark: _Toc74306396]6.1	Solutions for assessment of mobile network data energy efficiency
[bookmark: _Toc74306397]6.1.1	Energy efficiency of NG-RAN
Assessment of NG-RAN data EE is based on the high-level mobile network data EE KPI defined in clause 3.1 and clause 5.3 of ETSI ES 203 228 [2]:
[image: ]
For different gNB scenarios, the two following performance measurements may be used as the DVMN:
-	For split-gNBs scenario:
1)	DL PDCP SDU Data Volume per interface (cf. clause 5.1.3.6.2.3 of TS 28.552 [15]): This measurement provides the Data Volume (amount of PDCP SDU bits) in the downlink delivered from GNB-CU-UP to GNB-DU (F1-U interface), to external gNB-CU-UP (Xn-U interface) and to external eNB (X2-U interface). The measurement is calculated per QoS level (mapped 5QI or QCI in NR option 3) and per S-NSSAI and per PLMN ID, and reported per Interface (F1-U, Xn-U, X2-U);
2)	UL PDCP SDU Data Volume per interface (cf. clause 5.1.3.6.2.4 of TS 28.552 [15]): This measurement provides the Data Volume (amount of PDCP SDU bits) in the uplink delivered to GNB-CU-UP from GNB-DU (F1-U interface), from external gNB-CU-UP (Xn-U interface) and from external eNB (X2-U interface). The measurement is calculated per QoS level (mapped 5QI or QCI in NR option 3) and per S-NSSAI and per PLMN ID, and reported per Interface (F1-U, Xn-U, X2-U);
-	For non-split gNBs scenario:
1)	DL Cell PDCP SDU Data Volume (cf. clause 5.1.2.1.1.1 of TS 28.552 [15]): This measurement provides the Data Volume (amount of PDCP SDU bits) in the downlink delivered to PDCP layer. The measurement is calculated per PLMN ID and per QoS level (mapped 5QI) and per S-NSSAI;
2)	UL Cell PDCP SDU Data Volume (cf. clause 5.1.2.1.2.1 of TS 28.552 [15]): This measurement provides the Data Volume (amount of PDCP SDU bits) in the uplink delivered from PDCP layer to higher layers. The measurement is calculated per PLMN ID and per QoS level (mapped 5QI) and per S-NSSAI;

The following PEE (Power, Energy and Environmental) measurement may be used as the ECMN:
-	PNF Energy consumption (cf. clause 5.1.1.19.3 of TS 28.552 [15]): This measurement provides the energy consumed (in kilowatt-hours) by the subject gNB.

	End of first modified section



	Second modified section


[bookmark: _Toc34300980][bookmark: _Toc43730810][bookmark: _Toc74306423]

6.2.3.1.3	MnS Component Type C
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
	[bookmark: _Toc34300981][bookmark: _Toc43730811][bookmark: _Toc74306424]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 non-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 non-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 non-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 non-split gNBs.
	NG-RAN data Energy Efficiency

	DRB.F1uPdcpSduVolumeDL_Filter
	Data Volume (amount of PDCP SDU bits) in the downlink delivered from GNB-CU-UP to GNB-DU (F1-U interface) – see clause 5.1.3.6.2.3 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

	DRB.XnuPdcpSduVolumeDL_Filter
	Data Volume (amount of PDCP SDU bits) in the downlink delivered from GNB-CU-UP to external gNB-CU-UP (Xn-U interface) – see clause 5.1.3.6.2.3 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

	DRB.X2uPdcpSduVolumeDL_Filter
	Data Volume (amount of PDCP SDU bits) in the downlink delivered from GNB-CU-UP to external eNB (X2-U interface) – see clause 5.1.3.6.2.3 of TS 28.552 [15], per PLMN ID and per QoS level (mapped 5QI). In case of split gNBs.
	NG-RAN data Energy Efficiency

	DRB.F1uPdcpSduVolumeUL_Filter
	Data Volume (amount of PDCP SDU bits) in the uplink delivered to GNB-CU-UP from GNB-DU (F1-U interface) – see clause 5.1.3.6.2.4 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

	DRB.XnuPdcpSduVolumeUL_Filter
	Data Volume (amount of PDCP SDU bits) in the uplink delivered to GNB-CU-UP from external gNB-CU-UP (Xn-U interface) – see clause 5.1.3.6.2.4 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

	DRB.X2uPdcpSduVolumeUL_Filter
	Data Volume (amount of PDCP SDU bits) in the uplink delivered to GNB-CU-UP from external eNB (X2-U interface) – see clause 5.1.3.6.2.4 of TS 28.552 [15], per PLMN ID and per QoS level (mapped 5QI). 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




	End of second modified section
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