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1. Overall Description:

3GPP SA5 would like to inform RAN3 about the progress of our ongoing work item on the energy efficiency of 5G which is expected to be completed by December 2019. In a nutshell:
· On the assessment of energy efficiency of 5G:

· SA5 working assumption is that the EE KPI EEMN,DV defined in ITU-T L.1331 – section 7.4, applies to 5G non-virtualized network functions, a.k.a. Physical Network Functions (PNF)

· TS 28.310: "Management and orchestration; Energy efficiency of 5G " (https://www.3gpp.org/ftp/Specs/archive/28_series/28.310/): specifies concepts, use cases,  requirements and solutions for the assessment of the energy efficiency of 5G networks and its optimization (i.e. energy saving)
· TS 28.552: "Management and orchestration; 5G performance measurements" (https://www.3gpp.org/ftp/Specs/archive/28_series/28.552/): specifies the performance measurements for 5G networks including network slicing. The two following performance measurements have been defined and may be used for energy efficiency assessment purpose:

· For split gNBs:

· DL PDCP SDU Data Volume per interface (cf. clause 5.1.3.6.2.3): 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 reported per Interface (F1-U, Xn-U, X2-U);
· UL PDCP SDU Data Volume per interface (cf. clause 5.1.3.6.2.4): 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 reported per Interface (F1-U, Xn-U, X2-U);

· For non-split gNBs:

· DL Cell PDCP SDU Data Volume (cf. clause 5.1.2.1.1.1): 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;

· UL Cell PDCP SDU Data Volume (cf. clause 5.1.2.1.2.1): 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;

PEE (Power, Energy and Environmental) measurements have been defined (for PNFs only) (cf. clause 5.1.1.19 of TS 28.552).

· TS 28.554: "Management and orchestration; 5G end to end Key Performance Indicators (KPI)" (https://www.3gpp.org/ftp/Specs/archive/28_series/28.554/): specifies KPIs for 5G networks. The following KPI has been introduced:
· NG-RAN data Energy Efficiency, that indicates the mobile network data energy efficiency in an operational NG-RAN, based on Data Volume (DV) divided by Energy Consumption (EC) of the considered network elements
· On energy saving management:
· Use cases and requirements are specified in TS 28.310. Use cases under consideration include:

· Intra-5G Energy Saving
· Inter-RAT Energy Saving
· OA&M aspects for both centralized and distributed energy saving solutions have been described in TS 28.310.

SA5 is working in collaboration with ITU-T SG5 and ETSI TC EE and expecting their input on the definition of PEE parameters for Virtualized Network Functions (VNF) and the method to collect them.
2. Actions:

To RAN3 group.

ACTION: 

3GPP SA5 kindly requests RAN3 to take the above information into account and provide feedback if any.
3. Date of Next TSG-SA WG5 Meetings:

SA5#128
12 – 18 November 2019
Zhuhai (China)

SA5#129
24 – 28 February 2020
Hyderabad (India)
