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1
Decision/action requested

The group is asked to discuss and endorse the proposal
2
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Rationale

DV measurements for EE has previous been treated in a discussion paper S5-186391 [6] and was endorsed by SA5. An LS S5-186392 [8] was also sent to RAN2 (copy RAN3), including S5-186391. The LS requested RAN groups to define two types of DV measurements for EE:
· Data Volume measurement per cell for gNB:

· Data Volume measurements in gNB-CU-UP:   

This discussion paper goes deeper into DV measurements for EE, if it is performed in gNB-CU-UP, that can be usefull in many deployment scenarios. 
The following high-level EE KPI, is also assumed to be valid for 5G [4].
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where DVMN represents the data volume and ECMN represents the energy consumption of the mobile network. This discussion paper is around the DV (Data Volume) measurements needed for this EE KPI.
Data Volume measurements in gNB-CU-UP: Interface measurements  
As can be seen from figure below, the gNB-CU-UP measurements can be done at the NG-U interface or at the F1-U, X2-U and Xn-U interfaces. 

Measurements at the NG-U interface, gives the total DV sent UL/DL towards 5GC.

Measurements at the F1-U interface, can separate DV per F1-U instance (per gNB-DU), as shown in figure below.

The energy consumption (EC) can be measured in different ways, the figure below shows an example of a scenario when each gNB-DU measure its energy consumption. To separate the DV per gNB-DU, it is proposed that the PDCP measurements are performed at F1-U interface rather than per NG-U interface.
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Data Volume measurements in gNB-CU-UP: Interface of interest

The most important interface is the F1-U interface, but also Xn-U and X2-U interface could be relevant for DV measurements for EE and performance assurance within integrity area (user plane connectivity). It is proposed that the PDCP SDU measurements are performed on those 3 interfaces.
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Data Volume measurements in gNB-CU-UP: Subcounters for DV measurements

It is proposed that each measurement is calculated per QoS level (mapped 5QI or QCI in NR Option 3) and per S-NSSAI. Subcounters per S-NSSAI enables DV to be monitored at S-NSSAI level, this gives the measurement consumer the possibility to calculate DV per interface and per service type.
Data Volume measurements in gNB-CU-UP: Full picture

To be able to correctly measure the DV for the EE KPI (DV/EC), knowledge over the configuration is needed so that correlation between EC measurement(s) and DV measurements can be done. As example a gNB-DU can use multiple gNB-CU-UP instances, meaning that DV for each gNB-CU-UP instance needs to be measured. The overall architecture for a 3-split gNB is depicted in Figure below from TS 38.401 [5].
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4
Detailed proposal

Based on the proposals in Rationale, it is proposed to add PDCP SDU data volume measurements to TS 28.552 [2]. The measurements are proposed in S5-191266. 
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