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Introduction

During the  RAN3 #109-e, the issue on different granularities(e.g.,gNB-DU,gNB-CP,gNB-UP) of the energy efficiency was discussed, and there was no consensus on this issue[1]. In this contribution, we will further discuss this issue and provide the corresponding CR to TS38.300 in [2]. 
Discussion
In the TS28.554 , the KPI of NG-RAN data Energy Efficiency is defined as below: 

-----------------------------------------------------------------------------------------------------------------------------------
6.7.1.1
Definition

a)
EE_MNDV.

b)
A KPI that shows mobile network data energy efficiency in operational NG-RAN. Data Volume (DV) divided by Energy Consumption (EC) of the considered network elements. The unit of this KPI is bit/J.
c)
EEMN,DV
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 - for non-split gNBs;
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 - for split-gNBs;

d)
SubNetwork

e)
The Data Volume (in kbits) is obtained by measuring amount of DL/UL PDCP SDU bits of the considered network elements over the measurement period. For split-gNBs, the Data Volume is calculated per Interface (F1-U, Xn-U, X2-U). The Energy Consumption (in kWh) is obtained by measuring the PEE.Energy of the considered network elements over the same period of time. The samples are aggregated at the NG-RAN node level. The 3GPP management system responsible for the management of the gNB (single or multiple vendor gNB) shall be able to collect PEE measurements data from all PNFs in the gNB, in the same way as the other PM measurements.

-------------------------------------------------------------------------------------------------------------------------------
From the above definition, the EE KPI is applied for a subnetwork. If a single base station can be considered as a subnetwork, then we can calculate the EE of a base station. If a base station also needs to offload the traffic of other base stations, then the base station is a part of subnetwork.  For example, in DC case, MN and SN will be treated as “split gNBs”, then the PDCP data volume of  F1/XN/X2 interface of MN and SN are measured for “split gNBs” and only one subnetwork's EE can be calculated, while there is no EE of MN or SN. 
Observation 1: The EE KPI in TS28.554 is a network performance KPI, and only if a single base station can be considered as a subnetwork, then we can calculate the EE of a base station.
Considering that the RAN elements could be provided by different vendors,the EE of specific RAN node, e.g,  gNB, gNB-DU or gNB-UP is useful to evaluate the performance of equipment from different vendors. On the other hand, for AI RAN energy saving, maybe the AI algorithm needs to collect EE results of some RAN node and/or the subnetwork for training and performance evaluation. 

Observation 2:  The different granularities(e.g.,gNB,gNB-DU,gNB-UP) of the energy efficiency is useful for evaluating the performance of equipment from different vendors or for RAN energy saving.

Although EE KPI defined in the TS28.554 can not always be applied for a RAN node, the PEE(Power, Energy and Environmental) related measurements defined in TS28.552 for a 5G Physical Network Function can be used for  energy efficiency calculation of a RAN node. The text , “Power, Energy and Environmental (PEE) parameters, combined with data volume measurements, are valuable information for operators to measure the energy efficiency of their 5G network” can be found in TS28.552 as below:

-------------------------------------------------------------------------------------------------------------------------------
5.1.1.19.3
PNF Energy consumption

a)
This measurement provides the energy consumed.

b)
SI.

c)
This measurement is obtained according to the method defined in ETSI ES 202 336-12 [25] – clauses 4.4.3.1, 4.4.3.4, Annex A.
d)
A real value in kilowatt-hours (kWh).

e)
The measurement name has the form PEE.Energy

f)
ManagedElement 

g)
Valid for packet switching.

h)
5GS.

A.49 Monitoring of Power, Energy and Environmental (PEE) parameters

Power, Energy and Environmental (PEE) parameters, combined with data volume measurements, are valuable information for operators to measure the energy efficiency of their 5G network. Hence it is necessary to define PEE parameters related to 5G network such as power, energy, temperature, voltage, current and humidity.

-------------------------------------------------------------------------------------------------------------------------------
Observation 3:  The Power, Energy and Environmental (PEE) parameters defined in TS28.552  combined with data volume measurements, can be applied for energy efficiency calculation of a RAN node(e.g.,gNB,gNB-DU,gNB-UP).

For gNB-CP, since there is no concept of data volume of CP, and gNB-CP does not contain the RF equipment consuming most power, there is no need to calculate of EE (e.g.,Data Volume divided by Energy Consumption) for gNB-CP. 

Observation 4:  The energy efficiency calculation(e.g.,Data Volume divided by Energy Consumption) is not applied for gNB-CP.
Furthermore, For the EE calculation of a network element, TS28.552 does not specify which the corresponding data volume can be used, but obviously, for gNB EE calculation,PDCP data volume or RLC data volume can be used,  and for gNB-UP EE calculation, PDCP data volume can be used, and for  gNB-DU EE calculation, RLC data volume can be used.

Observation 5: Different data volumes（e.g.,RLC data volume, PDCP data volume) can be used for EE calculation for different RAN nodes.
From the above observation, we propose to capture the energy efficiency calculation of the subnetwork and the RAN node into TS38.300. The corresponding TP to TS38.300 SON BLCR is provided in [2].

Proposal 1: To capture the energy efficiency calculation of the subnetwork and the RAN node into TS38.300, The corresponding TP to TS38.300 SON BLCR is provided in [2].
Conclusion
Observation 1: The EE KPI in TS28.554 is a network performance KPI, and only if a single base station can be considered as a subnetwork, then we can calculate the EE of a base station.

Observation 2:  The different granularities(e.g.,gNB,gNB-DU,gNB-UP) of the energy efficiency is useful for evaluating the performance of equipment from different vendors or for RAN energy saving.

Observation 3:  The Power, Energy and Environmental (PEE) parameters defined in TS28.552  combined with data volume measurements, can be applied for energy efficiency calculation of a RAN node(e.g.,gNB,gNB-DU,gNB-UP).

Observation 4:  The energy efficiency calculation(e.g.,Data Volume divided by Energy Consumption) is not applied for gNB-CP.

Observation 5: Different data volumes（e.g.,RLC data volume, PDCP data volume) can be used for EE calculation for different RAN nodes.
Proposal 1: To capture the energy efficiency calculation of the subnetwork and the RAN node into TS38.300, The corresponding TP to TS38.300 SON BLCR is provided in [2].
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