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1
Introduction
According to the Study Item “Study on RAN-centric data collection and utilization for LTE and NR” (SID in [1]), RAN2 is tasked to identify L1/L2 measurement quantities for NR, which can be then included by SA5 within their Performance Management specifications. 
This paper proposes to assess the feasibility of NR measurements on Active Antenna Systems.
2
Rationale

Active Antenna System is a key component of 5G radio access networks, and, through the exploitation of a beam-centric design, it enables extensive usage of beamforming techniques. Furthermore, a massive number of antenna elements are used, not only for data transmission but also for Control Plane procedures (e.g. initial access), and it is essential to ensure that the radio spectrum is most efficiently used to enhance capacity and coverage. 
It is important for an operator to be able to monitor the radiated power and the radio resource usage when the beamforming is used, as this provides an accurate monitoring of system performance, radio resources used and the electromagnetic emissions from the antenna. 

In particular, the monitoring of the electromagnetic emissions from a complex antenna unit is a requirement by the regulatory bodies and necessary in network planning and configuration strategy. For instance, in LTE scenarios, Transmit Power and Physical Resource Blocks (PRB) usage measurements are used to measure radiated power and radio usage, respectively. 
As beamforming techniques allow adaptation of antenna beams to e.g. UE position, propagation conditions, channel quality, etc. it is necessary to collect measurement reports and other information directly from the beams used for transmission so to accurately monitor the system. 

Moreover, since the power and resource allocation as well as beamforming strategies adopted may be different for control and traffic data channels, measurements should be differentiated based on the type of channel being used.
To better understand the reason why beam-specific measurement information (i.e. transmit power and PRB usage) are needed, an example of the beam-based transmission is illustrated in Figure 1.
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Figure 1 - Beam-based transmission and an example of beams mapped to the time-frequency resource grid.

By considering that 5G systems have a higher dynamicity over time, the characteristics of the radio links/beams between the antenna and the UE may change rapidly.
The figure above assumes the case where two UEs are receiving, at a given instance, their own DL traffic data information over the PDSCH channels. The Downlink traffic data is mapped onto two distinct narrow beams and the control information is mapped over a wider beam, which carries the PDCCH channels. 

For the sake of completeness, beams associated with SSBs and NR’s channels (PDCCHs and PDSCHs) mapped onto PRBs are illustrated in Figure 1. 
In order to allow in-depth monitoring and management of network performance, it is useful for the operator to collect information from the following:

· the total power transmitted by the radio access node including both the control and traffic data channels
· the power related to each transmitted beam associated with specific traffic and control channels 

Additionally, the PRB usage within the time-frequency resource grid, which is related to each beam, might be another useful parameter to quantify: with this approach, PRB resources are differentiated between resources dedicated to a single UE and resources jointly used for serving several UEs via MU-MIMO, taking into consideration that multiple beams may be mapped onto the same PRBs. 
Proposal: it is proposed to study the feasibility and to provide a definition for the following NR measurements:
1) Total NG-RAN Transmit Power
a) For Control Channels (i.e. SSB/PDCCH/…)
b) For Traffic Data Channels (i.e. PDSCH)
2) NG-RAN Transmit Power per Beam
a) For Control Channels (i.e. SSB/PDCCH/…)
b) For Traffic Data Channels (i.e. PDSCH)
3) PRB usage per-beam in UL and DL directions, by distinguishing PRB resources dedicated to a single UE and resources jointly used for serving several UEs via MU-MIMO 

2
Conclusion

It is proposed to study the feasibility and to provide a definition for the following NR measurements:
1) Total NG-RAN Transmit Power
a) For Control Channels (i.e. SSB/PDCCH/…)
b) For Traffic Data Channels (i.e. PDSCH)
2) NG-RAN Transmit Power per Beam

a) For Control Channels (i.e. SSB/PDCCH/…)
b) For Traffic Data Channels (i.e. PDSCH)

3) PRB usage per-beam in UL and DL directions, by distinguishing PRB resources dedicated to a single UE and resources jointly used for serving several UEs via MU-MIMO 
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