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1	Introduction
During the discussion in eMIMO WI [1], there has been proposals to introduce event-driven reporting for beam management.
In this contribution, we discuss event-driven reporting for beam management purposes and compare to the well-known event-driven reporting for inter-cell mobility. This is a resubmission of R1-1905157.
[bookmark: _Ref178064866]2	Discussion
The beam reporting specified in Rel-15 [3] is NW-controlled: the NW configures the UE to report the RSRP of specific reference signals. Reporting is performed over L1, using PUCCH or PUSCH. The reporting is integrated in the CSI framework: three specific options have been introduced in the framework to facilitate “beam reporting”: 
· A new reporting quantity has been introduced: L1-RSRP [4]. 
· The parameter “repetition” has been introduced in the CSI-RS resource set configuration description. A CSI-RS resource set with “repetition” ON or OFF is used for RSRP reporting. 
· The possibility to report RSRP based on SSB has been introduced.
Thus, it is fair to state that beam reporting is a flavour of CSI reporting.
During the initial discussions of multi-beam enhancements in Rel-16, event-driven beam reporting has been mentioned. The idea seems intuitively appealing: the UE would only send beam reports when needed. As the DL beam quality is measured at the UE, the UE has first-hand information about the beam quality and can inform the NW when a significant change in beam quality has occurred. Fundamentally, the functionality already exists for inter-cell mobility, and has been used in both 3G and 4G.
However, there are also important differences between beam reporting and the reporting for inter-cell mobility, which will make event-driven reporting for beam management less attractive.
First of all, by utilizing the configurations in the CSI framework, the size of the reports is kept low: the size of identities in the reports is reduced. Also, with aperiodic reporting, the NW can only request report when they are needed. The combination of an efficient format, and aperiodic triggering thus leads to the following observation:
[bookmark: _Toc534981594][bookmark: _Toc792143]NW-controlled beam reporting has low overhead.
Note that one event-driven report has larger overhead than one NW-controlled report: the UE is required to send a scheduling request to ask for UL resources, and the required resources are determined by the amount by the allocation properties the NW has optimized for UL data. 
The claimed benefit with event-driven reporting is that only a few reports will be sent. This is true for inter-cell mobility: it is quite uncommon that the UE passes a cell border. In contrast, as the coverage area of each beam is far smaller than a cell, the UE would have to transmit reports much more frequently as it crosses the coverage area of each beam. Moreover, the target of the beam reporting is to always keep the UE on the best beam: the data rate directly depends on this. Thus:
[bookmark: _Toc534981595][bookmark: _Toc792144]More frequent reporting is needed for beam management than for inter-cell mobility.
Event-driven reporting relies on the fact that all the reference signals are always there so that the UE can perform measurements whenever it wants to: the reference signals thus have to be periodic. However, periodic reference signals are less useful for beam management. Antenna arrays in FR2 will can generate a huge number of beams, and as the number of beams grow, using periodic reference signals becomes less feasible: the overhead simply grows with the number of beams. Instead, aperiodic reference signals will be the norm for beam management, rendering event-driven reporting less useful:
[bookmark: _Toc534981596][bookmark: _Toc792145]Event-driven reporting only works for periodic reference signals, which are associated with a huge overhead for large antennas.
One might argue that event-driven reporting can be used on the SSB beams, which may be wider and fewer. Reporting of aperiodic CSI-RS could then be used for the narrower beam used for data. However, if there is anyway aperiodic reporting on the narrow beams, the wide-beam reporting would be superfluous.
As previously noted, event-driven reporting has been used for inter-cell mobility in 3G and 4G. Experience from legacy generations have shown that event-driven reporting is indeed a powerful tool to facilitate inter-cell mobility, but also that the parameters that control the reporting are very difficult to tune. The optimal filtering parameters and triggering thresholds depend on characteristics of the individual connection, and those properties are unknown to the NW:
[bookmark: _Toc534981597][bookmark: _Toc792146]Event-driven reporting is difficult to tune, since the optimal configuration depends on the properties of the individual connection.
In Rel-15, beam recovery [2] was specified to make it possible for the UE to detect that the NW is no longer able to reach the UE. In case the UE estimates that the NW is no longer able to contact the UE, the UE initiates beam recovery to restore the connection. Once the connection is restored, the NW can initiate beam management procedure to optimize the connection. Thus, the beam recovery implies that the NW always can initiate normal beam management procedures:
[bookmark: _Toc534981598][bookmark: _Toc792147]Beam recovery guarantees that the NW can always reach the UE to initiate beam reporting. 
The beam recovery procedure is actually an event-driven mechanism that is only triggered when the link quality becomes insufficient to maintain the connection. 
Based on these observations, we propose that
[bookmark: _Toc534981599][bookmark: _Toc792148]Event-driven reporting for beam management is not introduced in Release-16. 
Conclusion
In the previous sections we made the following observations: 
Observation 1	NW-controlled beam reporting has low overhead.
Observation 2	More frequent reporting is needed for beam management than for inter-cell mobility.
Observation 3	Event-driven reporting only works for periodic reference signals, which are associated with a huge overhead for large antennas.
Observation 4	Event-driven reporting is difficult to tune, since the optimal configuration depends on the properties of the individual connection.
Observation 5	Beam recovery guarantees that the NW can always reach the UE to initiate beam reporting.
Based on the discussion in the previous sections we propose the following:
Proposal 1	Event-driven reporting for beam management is not introduced in Release-16.
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