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Introduction
At the last RAN3 meeting two use cases were agreed in TR37.816, as reported below:
The following use cases for R16 energy saving should be studied:
1. Inter-system inter-RAT energy saving
Scenario a) The gNB connects with 5GC to provide boost capacity, the LTE eNB connects with EPC to provide basic coverage. The NR capacity booster cells may be switched off. The LTE eNB is allowed to activate the dormant capacity booster NR cell.
1. 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 analysed the two scenarios above.
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Inter System ES
The scenario description says that “The gNB connects with 5GC to provide boost capacity”. 
It might be considered that NR cells are deployed to boost capacity of an existing system, but this is not the meaning 3GPP has given to a capacity booster cell. A capacity booster cell in 3GPP is a cell that provides extra capacity with respect to an existing coverage layer of the same system. 
For that reason, if we take an existing LTE deployment and we imagine that a single NR cell is activated within that deployment, we cannot call that cell a capacity booster cell. Instead, that cell represents the first and only coverage layer for the NG-RAN system.
With that in mind it should be noted that a UE can connect to a “system” only if it has the right capabilities to communicate in that system. In other words, one should not assume that, in presence of both EUTRAN and NG-RAN coverage layers, one of the layers can be switched off so that the UEs previously connected to that system can be “absorbed” by the other system.
Conclusion 1: It should not be assumed that at switch off of a cell in one of the E-UTRAN or NG-RAN layer, UEs served by that cell can be served by the other available layer
It is in fact rather evident that UEs that are able to connect to the EPC only, will not be able to be served by the NG-RAN layer, while UEs that are able to connect to the 5GC only will not be served by the EUTRAN layer.
Similarly, it should be considered that it is rather probable that the EUTRAN and NG-RAN deployments will use different frequencies/bands. Not all UEs in the network will support the same frequencies and bands. Roaming UEs for example may support only specific bands, making even more difficult to switch off “system layers”. 
One more consideration is that NR cells will be deployed in areas of high traffic load. It is therefore unlikely that cells will be switched off in such areas. Moreover, it is expected that the roll out of NR will happen rather rapidly, in a way comparable to the roll out of LTE. That, combined with the fact that an operator will want to keep its “5G” layer on, for the sake of creating momentum in the upcoming technology, leads us to believe that an inter system ES solution aimed at allowing the switch off of NR cells will be of little utility and if used will be soon obsolete (due to multiple NR layers deployed).
Conclusion 2: It is assumed that inter system ES is a feature with limited applicability and potentially harming the capability of UEs to connect to their host system and for that it is proposed not to pursue it in Rel16
Energy Efficiency of base stations
In the formula detailed in the second ES use case the missing element is the data volume per site, used to calculate the data volume over site energy ratio and determine what is the cost per bit per site.
With this respect it should be highlighted that the data volume per site could be calculated by using the PDCP PDU data volume Measurement defined in TS 28.552, section 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. 
Conclusion 3: PDCP PDU data volume Measurement defined in TS 28.552, section 5.1.3.6.1, could provide per CU-UP data volumes used to calculate energy per bit per site, under the assumption that a site is served by one or more CU-Ups.

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 28.552 are not sufficient anymore, but they 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
Conclusion 4: a possible enhancement to measurements existing in 28.552 is that of defining PDCP data volume measurements at the gNB-DU, allowing to calculate data volume per gNB-DU site
Conclusion
 In this paper the energy saving use cases prioritised at the last RAN3 meeting have been analysed. The following conclusions have been derived:
Conclusion 1: It should not be assumed that at switch off of a cell in one of the E-UTRAN or NG-RAN layer, UEs served by that cell can be served by the other available layer
Conclusion 2: It is assumed that inter system ES is a feature with limited applicability and potentially harming the capability of UEs to connect to their host system and for that it is proposed not to pursue it in Rel16
Conclusion 3: PDCP PDU data volume Measurement defined in TS 28.552, section 5.1.3.6.1, could provide per CU-UP data volumes used to calculate energy per bit per site, under the assumption that a site is served by one or more CU-Ups.
Conclusion 4: a possible enhancement to measurements existing in 28.552 is that of defining PDCP data volume measurements at the gNB-DU, allowing to calculate data volume per gNB-DU site
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