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1 Introduction

This contribution discusses the RRM measurement configuration framework. The contribution primarily discusses some issues experience in LTE. In the contribution we not suggest some modifications to make the model more flexible but also suggest that RAN2 takes sufficient time to carefully design the CSI RS feedback related configuration framework. 
2 Discussion

2.1 Issues/ limitations experienced in LTE

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 1
RAN2 is requested to discuss and conclude the following enhancements that aim to resolve some 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

2.2 CQI report configuration

In the previous we noted that networks may employ different CQI RS configurations i.e. some configurations may be used particularly to derive the cell quality quality (as required a.o. for cell level mobility and radio link failure) while other configurations may be to provide feedback on UE specific narrow beams. We may also need to consider further operations i.e. the reconfiguration beam management CSI RS config upon intra-cell mobility and the identification of new beams to recover on following beam problem detection.
On high level, there seem to be a number of options:

a) 
For each use case we define the CSI RS configurations separately e.g. a CSI RS configuration for RRM, a CSI RS configuration for beam management related feedback, a CSI RS configuration for reconfiguration of the beam management CSI RS config upon
b) 
We specify one general list of CSI RS configurations. Within the configuration related to each use case, references are included to the concerned CSI RS configurations. E.g. if the list would include 10 CSI RS configurations, the first 2 may be used for RRM measurements and RLF while the other 8 would be used for beam management related feedback

c) 
We identify a few CSI RS configurations based on their characteristics i.e. a CSI RS configuration that is more cell specific/ suitable to determine cell quality, a CSI RS configuration that is suitable to determine an optimal UE specific (narrow) beam

In a previous meeting RAN2 decided to request RAN1 input regarding this topic, in particular whether the CSI-RS configured for beam management is the same as the CSI-RS configured for RRM measurements for L3 mobility. We understand RAN1 has discussed the following 2 aspects:

a) To what extend the CSI RS configurations are expected to have same/ common configuration parameters or have parameters specific to the particular purpose

b) To what extend certain reference symbols can be used to determining the measurement feedback for different measurement purposes

RAN1 provided some initial feedback [R2-1706041], indicating that:

· CSI RS used for beam management is baseline for those used L3 mobility, but that some parameters may be different e.g. periodicities, modes i.e. aperiodic for beam management and periodic for L3 mobility

· So far no need was identified to broadcast CSI RS configurations

We understand RAN2 did so far not conclude the discussion related to this topic i.e. that further RAN1 input is required before RAN2 can conclude which network configuration options to support in REL-15. Given LTE experience, where we have seem quite some extensions and where the end-result is not that easy to understand, we think it would be good to carefully design the CSI RS feedback related configuration framework. Hence we propose:
Proposal 2
RAN2 is requested to carefully design the CSI RS related configuration framework in order to avoid some of the difficulties regarding future extensions as experienced in LTE

3 Conclusion & recommendation
This contribution discusses the RRM measurement outlining the model is somewhat rigid/ inflexible, which hindered introduction of some new measurements in LTE and resulted in cumbersome and inconsistent specification. The document includes the following proposals that RAN2 is requested to discuss and conclude:

Proposal
RAN2 is requested to discuss and conclude the following enhancements that aim to resolve some 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

Proposal 2
RAN2 is requested to carefully design the CSI RS related configuration framework in order to avoid some of the difficulties regarding future extensions as experienced in LTE
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