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1
Introduction
During the last RAN3 meeting, the use case for Energy Efficiency of base stations was discussed and the following description was captured in TR 37.816 v0.3.0
	5.6
Energy saving

5.6.1
Use case description

...

The following use cases for R16 energy saving should be studied:

...
2) Energy Efficiency of base stations
To calculate the energy efficiency of base stations, ES 203 228 (“Environmental Engineering (EE); Assessment of mobile network energy efficiency”) defines the following high-level EE KPI:
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In which Mobile Network data Energy Efficiency (EEMN, DV) is the ratio between the performance indicator (i.e. Data Volume DVMN) and the energy consumption (ECMN). 

3GPP SA5 with ETSI TC EE have identified the list of existing 3GPP performance measurements to be used, per pre-5G radio access technology (GERAN, UTRAN, E-UTRAN), for the calculation of the EE KPI. It should be studied how to achieve the same measures for NG-RAN. 


In this paper we provide additional information for the calculation of the energy efficiency KPI to be obtained, on per base station level.
2
Discussion
The EE KPI is obtained by dividing data Volume DVMN by Energy Consumption ECMN.

Regarding ECMN (energy consumption of NG-RAN), Power, Energy and Environment (PEE) parameters definition has already been introduced in 3GPP TS 28.552 (“Management and orchestration; 5G performance measurements”) and can be collected via OA&M based method as specified by 3GPP SA5.

Regarding the performance indicator DVMN, which is the missing part to obtain the KPI, it is necessary to define Data Volume measurements in NG-RAN.
Proposal 1: To obtain the performance indicator DVMN, we need to define appropriate Data Volume measurements in NG-RAN.

Those measurements could be defined with two different approaches.
2.1 Measurements at cell level
This solution would give consistency with what has already been specified for pre-5G technologies for which data volume counters have been defined on a per cell basis, and the corresponding volumes are then aggregated per base station by OSS applications.
· Both UL and DL data measurements should be defined

· The measured volume should include DRB (Data Radio Bearer) data, and possibly also SRB (Signalling Radio Bearer) data. From the measurement per cell, it must be possible to obtain both DRB and SRB data volume;
· The gNB split architecture should be transparent to the measurements in the sense that UL/DL Data Volume measurement to be defined per NR Cell DU shall be valid for all split scenarios;
· Due to gNB split architecture, it is not possible to perform cell DV measurements on the PDCP level, since CU-UP is not cell “aware”. Measurement on RLC level in DU could be one alternative;
· The definition of cell Data Volume should be all volume sent to/from this cell from/to gNB-DU (the same definition as in TS 36.314);
· The QoS profile criteria today in TS 36.314 (§4.1.9 Data Volume for Shared Networks) needs, in a similar way, to be defined for 5G. The “mapped 5QI” approach should be applied to NR Cell DU measurements;

2.2 Measurements at gNB CU-UP level
Data volume measurements could be performed on PDCP in gNB-CU-UP as an alternative to cell-based data volume measurements.
- UL/DL Data Volume measurement in gNB-CU-UP (DRB data volume).

3
Conclusion
In this contribution, we have provided additional information for the calculation of the energy efficiency KPI and proposed solution approaches.
Proposal1: To obtain the performance indicator DVMN, we need to define appropriate Data Volume measurements in NG-RAN.
Proposal 2: RAN3 to capture the text proposal in [1] into TR 37.816 for Energy Saving use case (“5.6.2 
Solution description”)
3
References

[1] R3-192565, Text proposal for TR 37.816 on Energy Saving use case
1
1

