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Discussion and decision
1 Introduction

This contribution first of all discusses some issues regarding measurement reporting that were not resolved during RAN2#96, in particular the use of measurement results of individual beams for reporting and triggering. The contribution also discusses the RRM measurement model, in particular the need for some changes given some difficulties with the introduction of new measurements as experienced in LTE.

2 Discussion

2.1 Use of measurement results of individual beam
Reporting individual beam results
In LTE reporting of results of individual CSI RS resources is supported, and as LTE is baseline for NR one could assume that by default reporting of individual beam results is supported in NR also. During RAN2#96 there however seemed no consensus on introducing reporting of the best beam/ of individual beam results. Some considerations:

· The NR radio environment may be quite volatile/ dynamic, meaning that the beam results included in the measurement report may not be entirely accurate at handover execution time. I.e. it may not (always) be possible for the gNB to avoid beam sweeping based on this information
· A cell can cover a large area and involve a rather large number of TRPs. The beam results should provide a fair indication of where the UE is likely to appear in the target cell. This information seems useful for the network to know e.g. when allocating dedicated RA resources

· In LTE the network can configure the number of CSI RS resources the UE should report, starting from the best one and with a minimum of one.  It seems reasonable to introduce the same functionality in LTE (although it may be needed to also configure value 0 as minimum value)
Based on the previous, we propose the following:

Proposal 1
Support reporting of individual beam results i.e. that network can configure the UE to report the N best beams. Actual beam result may be reported (as in LTE)
Triggering based on individual beam results

In LTE reporting of triggering of a measurement report based on individual CSI RS resources is supported, and as LTE is baseline for NR one could assume that by default triggering of a measurement report based on individual beam results is supported in NR also. During RAN2#96 there however seemed no consensus on introducing reporting of the best beam/ of individual beam results. Some considerations:

· We understand that in the previous RAN2 agreed that (inter-cell) mobility in idle and connected should be consistent (i.e. move of UE context following transition to connected should be avoided). Consequently, RAN2 agreed that RRC involved (inter-cell) mobility in connected should be based on measurements reflecting the cell quality
· We understand that there are proposals in which a UE in connected would be required to only measure a subset of the resources carrying the additional RS for connected mode. If this would be agreed, we assume the signalling used to dynamically change which subset of resources the UE should measure would not be handled by RRC (i.e. MAC seems a more likely candidate, as in REL-14 eMIMO)
Altogether we have so far not identified a clear need justifying the introduction of triggering of a measurement report based on individual beam results. Also, given the challenging time plan, it seems preferable to limit the functionality to be introduced in the first phase of NR and hence we propose the following:

Proposal 2
Do not support triggering of a measurement report based on individual beam results
2.2 RRM measurement model

In LTE we previously noted that the LTE RRM measurement configuration framework has some limitations, which caused problems when new types of measurements were introduced. As a result of this, measurement parameters are not handled in a consistent manner across the different types of measurements. This particularly concerns irrelevant mandatory legacy parameters, resulting in numerous clarifications regarding how EUTRAN sets these and how the UE shall handle them. To avoid the similar kind of problems in NR, it seems desirable to consider the main limitations of the LTE RRM measurement configuration framework as discussed below.

Measurements
In LTE it is mandatory to link measurement object. However, experience has shown that several measurements do not require an object e.g. UL delay. We think it should be possible to configure a measurement that is not linked to a measurement object i.e. that the measurement object should be an optional part of a measurement.

Another limitation experienced in LTE is that it is not easy to specify parameters that are specific to a single measurement. In several cases, this has been solved by adding the parameters to the reporting configuration, but this merely seems a bug fix. I.e. we think it should be possible to configure parameters for a particular measurement i.e. that a measurement may concern more parameters than references to object and reporting configuration.

Report configuration
In LTE several new measurements have been introduced for which some of the mandatory fields are not applicable. In particular, several new one-shot or periodic measurements have been defined simply by adding a single indicatore (often by means of a new field, rather than a new purpose value). For such measurements, mandatory parameters like triggerType, triggerQuantity, reportQuantity, maxReportCells, reportInterval and reportAmount are not needed. We think there are two main potential improvements that should be considered:

i. 
Change most mandatory fields to optional: in particular triggerQuantity, reportQuantity and maxReportCells
ii. 
Change field purpose into a choice (alike for events) to facilitate specification of fields applicable to the concerned type of measurement

We furthermore think it would be benefitial to reserve sufficient spare values for fields that are likely to be extended e.g. quantities.
Other potential improvements of the RRM framework
While revieing the RRM framework we identified some further areas for potential improvement that may be considered if an effort is performed to enhance the RRM framework:

· 
The measurement report message also includes mandatory parameters that may not always need to be provided e.g. for measurements less related to radio link quality

· 
Some further discussion seems desirable regarding the specification of parameters related to when to perform measurements (time/ frequency domain) e.g. where these are best specified
Altogether we propose the following:

Proposal 3
RAN2 is requested to discuss and conclude the following enhancements that aim to resolve the main limitations of the LTE measurement model:
· Measurements: a) the measurement object should be an optional part of a measurement, while b) it should also be to configure other parameters for a particular measurement i.e. that a measurement may concern more parameters than just the references to object and reporting configuration

· Report configuration: a) change most mandatory fields to optional, in particular triggerQuantity, reportQuantity and maxReportCells and b) change field purpose into a choice (alike for events) to facilitate specification of fields applicable to the concerned type of measurement

· Measurement report: change some of the mandatory fields to optional i.e. for some measurements there should be no need to include radio quality results of the PCell

· Other: discuss how to best specify parameters related to when the measurement is to be performed

3 Conclusion & recommendation
This contribution discusses the RSSI measurement, covering aspects like objective, requirements as well as high level characteristics of the solution. The document includes the following proposals that RAN2 is requested to discuss and conclude:

Proposal 1
Support reporting of individual beam results i.e. that network can configure the UE to report the N best beams. Actual beam result may be reported (as in LTE)

Proposal 2
Do not support triggering of a measurement report based on individual beam results
Proposal 3
RAN2 is requested to discuss and conclude the following enhancements that aim to resolve the main limitations of the LTE measurement model:

· Measurements: a) the measurement object should be an optional part of a measurement, while b) it should also be to configure other parameters for a particular measurement i.e. that a measurement may concern more parameters than just the references to object and reporting configuration

· Report configuration: a) change most mandatory fields to optional, in particular triggerQuantity, reportQuantity and maxReportCells and b) change field purpose into a choice (alike for events) to facilitate specification of fields applicable to the concerned type of measurement

· Measurement report: change some of the mandatory fields to optional i.e. for some measurements there should be no need to include radio quality results of the PCell

· Other: discuss how to best specify parameters related to when the measurement is to be performed
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