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1. Introduction
The new WID on SON/MDT [1] support for NR was approved during RAN#84 meeting. The objective of this WID related to the energy saving are shown as follows. 
·     Support of data collection for SON features, including CCO, inter-system inter-RAT energy saving, inter-system load balancing, 2-step RACH optimization, mobility enhancement optimization, and leftovers of Rel-16 SON/MDT WI (PCI selection, energy efficiency (OAM requirements), Successful Handovers Reports, UE history information in EN-DC, load balancing enhancement, MRO for SN change failure, RACH Optimisation enhancements) [RAN3, RAN2]

In this document, we will discuss the energy efficiency from the aspect of OAM requirements. 
2. Discussion

During the study phase, the use case and solution description about energy saving were discussed, and the following conclusions are recommended:
5.6.2
Solution description

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.
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
The issue in rel-16 is to study whether new data volume counter is needed to calculate the gNB EE in split architecture.
There are two cases:
Case 1: If one CU-UP serves one DU, the data volume per base station could be calculated by using the UL and DL PDCP SDU data volume measurement defined in TS 28.552 [3], clause 5.1.3.6.2.1 and 5.1.3.6.2.2.
Case 2: If one CU-UP serves several DUs at different sites, the data volume per base station could be calculated by using the UL and DL PDCP SDU data volume per interface measurement defined in TS 28.552, clause 5.1.3.6.2.3 and 5.1.3.6.2.4.
For the case 1, it is quite straightforward that the data volume per base station could be calculated by using the PDCP PDU data volume measurement. These measurements calculate the UL and DL PDCP data volume for a gNB-CU-UP.
Observation 1: the UL and DL PDCP SDU data volume measurement defined in TS 28.552 [3], clause 5.1.3.6.2.1 and 5.1.3.6.2.2 could be used for energy efficiency calculation if a CU-UP serves only one DU.
For the case 2, it is assumed that the data volume per base station could be calculated by using the PDCP SDU data volume measurement per interface defined in TS 28.552, clause 5.1.6.2.3 and clause 5.1.6.2.4.
********************************Extracted from TS 28.552 ***************************************
5.1.3.6.2.3
DL PDCP SDU Data Volume per interface
a) This measurement provides the Data Volume (amount of PDCP SDU bits) in the downlink delivered from GNB-CU-UP to GNB-DU (F1-U interface), to external gNB-CU-UP (Xn-U interface) and to external eNB (X2-U interface). The measurement is calculated per QoS level (mapped 5QI or QCI in NR option 3) and per S-NSSAI, and reported per Interface (F1-U, Xn-U, X2-U).

b)
CC

c)
This measurement is obtained by counting the number of DL PDCP SDU bits sent to GNB-DU (F1-U interface), sent to external gNB-CU-UP (Xn-U interface) and sent to external eNB (X2-U interface). The measurement is performed in GNB-CU-UP per QoS level (mapped 5QI or QCI in NR option 3) and per S-NSSAI, and reported per interface (F1-U, Xn-U, X2-U).

d)
Each measurement is an integer value representing the number of bits measured in Mbits (1MBits=1000*1000 bits). The number of measurements is equal to the number of QoS levels per interface plus the number of S-NSSAIs per interface.

e)
The measurement names have the form: 

- DRB.F1uPdcpSduVolumeDl.QoS and DRB.F1uPdcpSduVolumeDl.SNSSAI (F1-U interface measurements)

- DRB.XnuPdcpSduVolumeDl.QoS and DRB.XnuPdcpSduVolumeDl.SNSSAI (Xn-U interface measurements)

​- DRB.X2uPdcpSduVolumeDl.QoS and DRB.X2uPdcpSduVolumeDl.SNSSAI (X2-U interface measurements)


where QoS representes the mapped 5QI or the QCI level, and SNSSAI represents S-NSSAI.
f)
EP_F1U (F1-U interface), EP_XnU (Xn-U interface), EP_X2U (X2-U interface).

g)
Valid for packet switched traffic. 

h)
5GS.

i)
One usage of this measurement is for performance assurance within integrity area (user plane connection quality) and in the energy efficency (EE) area. 

5.1.3.6.2.4
UL PDCP SDU Data Volume per interface
a)
This measurement provides the Data Volume (amount of PDCP SDU bits) in the uplink delivered to GNB-CU-UP from GNB-DU (F1-U interface), from external gNB-CU-UP (Xn-U interface) and from external eNB (X2-U interface). The measurement is calculated per QoS level (mapped 5QI or QCI in NR option 3) and per S-NSSAI, and reported per Interface (F1-U, Xn-U, X2-U).

b)
CC.

c)
This measurement is obtained by counting the number of UL PDCP SDU bits entering the GNB-CU-UP from GNB-DU (F1-U interface), from external gNB-CU-UP (Xn-U interface) and from external eNB (X2-U interface). The measurement is performed in GNB-CU-UP per QoS level (mapped 5QI or QCI in NR option 3) and per S-NSSAI, and reported per Interface (F1-U, Xn-U, X2-U).

d)
Each measurement is an integer value representing the number of bits measured in Mbits (1MBits=1000*1000 bits). The number of measurements is equal to the number of QoS levels per interface plus the number of S-NSSAIs per interface.

e)
The measurement names have the form:

- DRB.F1uPdcpSduVolumeUl.QoS and DRB.F1uPdcpSduVolumeUl.SNSSAI (F1-U interface measurements).

- DRB.XnuPdcpSduVolumeUl.QoS and DRB.XnuPdcpSduVolumeUl.SNSSAI (Xn-U interface measurements).

​- DRB.X2uPdcpSduVolumeUl.QoS (X2-U interface measurements).


where QoS representes the mapped 5QI or the QCI level, and SNSSAI represents S-NSSAI. 
f)
EP_F1U (F1-U interface), EP_XnU (Xn-U interface), EP_X2U (X2-U interface).

g)
Valid for packet switched traffic. 

h)
5GS.

i)
One usage of this measurement is for performance assurance within integrity area (user plane connection quality) and in the energy efficency (EE) area. 
********************************Extracted from TS 28.552 ****************************************
The only question which needs SA5 confirmation is that whether this counter can calculate the PDCP SDU DV per F1 interface to different gNB-DU.
Observation 2: If confirmed by SA5, the UL/DL PDCP SDU Data Volume per interface could be used for energy efficiency calculation if one CU-UP serves several DU at different sites.
Proposal: it is proposed to reply SA5 that no need to define new EE KPI and RLC level data volume counter if the UL/DL PDCP SDU Data Volume per interface measurements in TS 28.552 can be used.
3. Conclusion
Based on the discussion in this paper, we made the following observations and proposal:
Observation 1: the UL and DL PDCP SDU data volume measurement defined in TS 28.552 [3], clause 5.1.3.6.2.1 and 5.1.3.6.2.2 could be used for energy efficiency calculation if a CU-UP serves only one DU.
Observation 2: If confirmed by SA5, the UL/DL PDCP SDU Data Volume per interface could be used for energy efficiency calculation if one CU-UP serves several DU at different sites.
Proposal: it is proposed to reply SA5 that no need to define new EE KPI and RLC level data volume counter if the UL/DL PDCP SDU Data Volume per interface measurements in TS 28.552 can be used.
The draft LS is provided in [4].
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