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Introduction

This is a summary of the offline discussion on R16 energy saving corresponding to the following CB:

CB: # DCU_CB_7

Summary offline discussion on energy saving

TP if agreeable

(ZTE)

Summary of offline discussion in R3-192132
Discussion
The following use cases for  R16 energy saving are discussed:
Inter-system inter-RAT energy saving
Scenario 1) The gNB connects with 5GC to provide boost capacity,  LTE eNB connects with EPC to provide basic coverage
For example, if 5G and 4G network are deployed standalone in same coverage area, and some Marco LTE eNB have been deployed to provide basic coverage, while the other NR cells are deployed to boost the capacity. The gNB node providing capacity booster cell can autonomously decide to cell switch-off based on load status. If UEs are able to connect to EUTRAN, a activated EUTRAN cell with the same coverage can serve these UEs. (e.g. Marco LTE cell). For commercial usage, the UE should be equipped with multi-mode modems and be able to connect to multi-RAT. 
On the other hand, if some NR cell is of high load, the gNB can request to switch on some neighbour deactivated booster LTE cells to offload as well.  If the inter-RAT inter-system ES solution can not be supported, E-UTRAN/NR cells can not be switch on/off flexibility for some 4G/5G co-existence scenarios.

Scenario 2) In the case of EN-DC, the SgNB also connects with 5GC
In the case of EN-DC, if the SgNB is deployed to connect with 5GC as well, after the SgNB performs cell switch-off, the neighbouring LTE eNB should also be allowed to awake this SgNB via inter-RAT inter-system ES solution.
Scenario 3) In the case of MR-DC, the S-Node also connects with another type of CN

Similar as EN-DC, if the S-Node is deployed to connect with another type of CN which is different with the M-Node. After the S-Node performs cell switch-off, the neighbouring M-Node should also be allowed to awake this SgNB via inter-RAT inter-system ES solution.

For Scenario 2) and Scenario 3), companies need more time to check.

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 and the same work is needed for NG-RAN. 
PEE parameters are already defined in 3GPP TS 28.552 and collected via traditional OAM and we are still missing the Data Volume measurements at gNB or at cell level.

Conclusion: The above two use cases are acknowledged by the operators and need to be taken into account in R16 energy saving.
 Conclusions
Proposal:  The corresponding TP for TR37.816 provided in [1] to be approved.
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