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1	Introduction
During the SON SI the topic of energy efficiency was analysed and conclusions were captured in TR37.816 as reported below:
[bookmark: _Toc14821269]5.6.2	Solution description
There is no further solution needed for intra-system energy saving.
1)	[...]
2)	Energy Efficiency of base stations:
	Data volume per site could be calculated by using the PDCP PDU data volume Measurement defined in TS 28.552, clause 5.1.3.6.1. These measurements calculate the UL and DL PDCP data volume for a gNB-CU-UP. 
	If it can be assumed that a site is served by one CU-UP, then these measurements could already provide the desired statistics to calculate the energy per bit per site. 
	When looking at future cases it could be plausible to assume that one CU-UP may serve gNB-DUs at different sites. In this case the measurements in TS 28.552 could be taken as reference to define new measurements, taken at gNB-DU, and measuring the PDCP data throughput incoming to and outgoing from a gNB-DU
[bookmark: _Toc14821270]5.6.3	Conclusion
Intra-system energy saving was completed in R15.
The following features and solutions are recommended to be specified for Energy Saving as part of a Rel.16 RAN-centric DCU WI:
-	Inter-RAT Inter-system energy saving solution
-	Solution for calculation of data volumes for the calculation of energy efficiency for a base station
In this paper we resume discussinos on Energy Efficiency and present our conclusions.
2	Discussion
In [1] SA5 sent an LS to RAN3 regarding Energy Efficiency. The content of the LS is reported below for convenience:
SA5 has discussed RAN3 statement that ‘a proper measure of data volume per site, needed to calculate the energy efficiency of base stations, needs to be measured at the gNB-DU and can therefore be based on RLC data volumes’. Our understanding is that this can be valid for future cases when one CU-UP may serve gNB-DUs at different sites.

SA5 would like to highlight that, in case gNBs with geographically distributed gNB-DUs:

1. The existing EE KPI for NG-RAN, defined in TS 28.554, is calculated based on:
1. Measuring PDCP Data Volumes (DV) at gNB-CU level, i.e. centrally,
1. Measuring Energy Consumption (EC) at each site (at gNB-CU site and at each gNB-DU site),
1. Collect all these measurements and calculate the EE KPI
1. According to our understanding of RAN3 TR 37.816, the EE KPI would be calculated based on:
1. Measuring RLC Data Volumes for each gNB-DU of a given gNB, i.e. at each site
1. Measuring Energy Consumption in the same way as in 1b) above.

SA5 thinks that:

1. given that these two measurement methods are different, a new EE KPI would have to be defined;
1. though these two measurement methods are different, the resulting EE KPI value, aggregated at gNB level, should be the same.

SA5 kindly requests RAN3 to provide feedback on the above analysis.

Let us remond that Energy Efficiency is calculated as follows:

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). 

If the Energy Efficiency is calculated at the gNB-DU, i.e. as RLC data volume devided by energy consumption at gNB-DU, it is possible to have information about energy efficiency per site, assuming that a gNB-DU corresponds to a site. 
By adding the energy efficiency of all gNB-DUs, one may obtain a good approximation of the overall energy efficiency of the gNB. Obviously, by adding the energy efficiency of the gNB-DUs and therein calculating the overall energy efficiency of a gNB, one would not consider the energy consumption of nodes like a gNB-CU-CP or gNB-CU-UP. However, it might result difficult to calculate the energy consumption of such nodes if one considers that they can be hosted on cloud platforms.

Therefore, the following an be concluded:
1. [bookmark: _GoBack]By calculating Energy Efficiency on a per gNB-DU basis, i.e. as RLC data volume divided by energy consumed at gNB-DU, it is possible to have a per site EE metric if it can be assumed that a site hosts gNB-DUs.
2. In order to calculate EE per gNB-DU a new data volume metric needs to be defined at RLC level.
3. By adding EE metrics for all gNB-DUs in a gNB, it is possible to get to an accurate estimation of the EE of the gNB.
4. By calculating the EE on a per gNB basis, i.e. as PDCP data volume divided by energy consumed at gNB, it is possible to derive a per site EE metric only if the gNB is deployed, in full, at a site.
5. If the gNB-CU (CP/UP) are deployed on platforms shared by different logical nodes, it is challenging to calculate the energy consumption for the gNB, hence the EE per gNB would lose some accuracy

Based on the evaluations above, the following is proposed:
Proposal 1: Agree that the introduction of a new data volume measure at RLC level is needed
Proposal 2: Reply to SA5 with the conclusions captured in the bulled below:
1. By calculating Energy Efficiency on a per gNB-DU basis, i.e. as RLC data volume divided by energy consumed at gNB-DU, it is possible to have a per site EE metric.
2. In order to calculate EE per gNB-DU a new data volume metric needs to be defined at RLC level.
3. By calculating adding EE metrics for all gNB-DUs in a gNB, it is possible to get to an accurate estimation of the EE of the gNB
4. By calculating the EE on a per gNB basis, i.e. as PDCP data volume divided by energy consumed at gNB, it is possible to derive a per site EE metric only if the gNB is deployed, in full, at a site
5. If the gNB-CU (CP/UP) are deployed on platforms shared by different logical nodes, it is challenging to calculate the energy consumption for the gNB, hence the EE per gNB would loose some accuracy


4	Conclusion
In this paper discussions on Energy Efficiency were resumed. The following proposals are presented:
Proposal 1: Agree that the introduction of a new data volume measure at RLC level is needed
Proposal 2: Reply to SA5 with the conclusions captured in the bulled below:
1. By calculating Energy Efficiency on a per gNB-DU basis, i.e. as RLC data volume divided by energy consumed at gNB-DU, it is possible to have a per site EE metric.
2. In order to calculate EE per gNB-DU a new data volume metric needs to be defined at RLC level.
3. By calculating adding EE metrics for all gNB-DUs in a gNB, it is possible to get to an accurate estimation of the EE of the gNB
4. By calculating the EE on a per gNB basis, i.e. as PDCP data volume divided by energy consumed at gNB, it is possible to derive a per site EE metric only if the gNB is deployed, in full, at a site
5. If the gNB-CU (CP/UP) are deployed on platforms shared by different logical nodes, it is challenging to calculate the energy consumption for the gNB, hence the EE per gNB would loose some accuracy
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