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5.x Performance measurements for gNB
5.x.1 Use case description
Performance measurements for gNB have been standardization by SA5 in TS 28.552 R15 for O&M. LSs from SA5 asked RAN2 and RAN3 to analyse and define the performance measurements for gNB in RAN2 specifications, some of the exchanged LSs are in S5-182574, S5-193622 and S5-184337 . Due to tight time schedule, RAN2 did not standardize the measurements in R15. RAN3 replied in R3-186232 that “The L2 measurement that may involve both RAN2 and RAN3 may be discussed and determined in the scope of the “RAN-centric data collection and utilization” SI”.
Some of these measurements could be performed by gNB only while some of these measurements need UE involvement.
The proposed set of data to be collected from the gNB include but are not limited to:
· Packet Delay
· Radio resource utilization
· Packet Loss Rate
· PDCP data volume measurements
It is proposed to treat the analysis and definition of the measurements defined by SA5 as part of the Study on RAN-centric data collection and utilization for LTE and NR SI. As the measurements are the result of normative work, not necessarily related to the objectives of the SI, done in SA5, it is proposed that the measurements are interpreted purely for the purpose of observability at OAM level. Namely, as part of this use case RAN2 and RAN3 should not modify the measurements as a consequence of SON functions design. It is suggested that RAN2 takes the lead on this use case while RAN3 provides inputs on the measurements most relevant to RAN3 work. 
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5.y.1 Use case description
For NR design, network energy efficiency and UE energy efficiency are two targets to optimize . For network energy efficiency, the standard metric is defined as:


Then weighted average over at least 3 load levels and 2 deployment scenarios (coverage limited and capacity limited) can give a quantitative measure. Network energy efficiency (EE) is important to operators since EE can directly lower their operational expense (OPEX).
UE EE also has direct impact on UE cost and form factor and more importantly user experience, which is the key of 5G market penetration. In smartphone era, data traffic has dominated UE power performance and UE power consumed in connected mode becomes the major contributor of total UE power consumption. In connected mode, network behaviour has big impact on UE energy efficiency. However, for UE energy efficiency, there is no standard metric defined. Similar metric to the network efficiency can be considered. Then, weighted average over different traffic types (e.g., popular user applications), different deployment scenarios, etc, can provide a quantitative metric for UE energy efficiency. A standard metric for UE EE can guarantee NR UE to be operated at low baseline power (i.e. compare to LTE UE) and free from overheating at peak data rate.
In principle, such measurement should only focus on modem power consumption and without bias from different UE implementation, this has become possible with RAN1 study on NR UE power saving. In TR 38.840, evaluation methodology has been established with consensus on UE power consumption model. With the model, RAN (i.e. gNodeB) and UE can estimate UE power consumption based on link configuration and the scheduling record. 
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