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1   Introduction
In LTE, the RRM measurement model for RRC-based mobility is well known and summarized in the figure below, which implicitly adopts the omni-directional input signal (e.g., cell-specific CRS) into L1 and L3 filters, with the embedded filtering criteria and reporting criteria defined by vendor (L1) or 3GPP standards, 
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Fig. 1. LTE RRM measurement model for RRC-based mobility

For NR, various agreements were made which attempted to be captured during the email discussion after RAN2#98 as in the figure below:
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Fig. 2:  NR RRM measurement model for RRC-based mobility (as the output of email discussions)
In this contribution, we further discuss this model.
2   Discussion

The above mode reflects the RAN2 agreement so far, while the measurement reports are triggered by the cell quality, the network may configure the UE to report, together with each cell, beam or cell-related information derived from the individual beam measurements to which the network configured filters were applied. One purpose of the filtering is to obtain stable information for the reported beams.

We notice that:

-
 the UE considers the same beams as candidate for cell quality derivation (upper branch of Fig. 2) and for beam reporting (lower branch of Fig. 2);

-
the respective beam selection functions use different values as inputs even for the same beams, i.e. with an additional network configured “Beam filtering” module for beam reporting (in the lower branch of Fig. 2).

How to perform the per-beam filtering is not defined yet. This filtering could be similar to what could be used, e.g. for beam management to delay, stabilize, and smooth a beam switching decision and avoid unnecessarily beam switching back and forth. In a scenario with a large number of beams, beam switching should be much more frequent than inter-cell mobility, so that the L3 filtering to be applied for cell quality derivation would introduce more delay or stability and less volatility in cell quality variation than the per-beam configured filters.

Therefore, it should be possible to obtain exactly the same L3 filtered cell quality by applying slightly modified L3 filtering parameters (for deriving a cell quality) using “Beam filtering” results as the inputs. The model would then be as in figure 3, with one less reference point.
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Fig. 3:  Same values for the K beams used as input for the cell quality branch and the beam reporting branch
Observation 1: Assuming that per-beam filtering introduces less delay than L3 filtering for cell quality, the same L3 filtered cell quality could be obtained from the model in figure 3 like from the model in figure 2, with revised parameters for the L3 filtering of cell quality.
From the UE perspective, a model using the same values of filtered beams to derive cell quality and for the beam reporting could be simpler.
Proposal 1: Discuss whether to use the same values for the K beams which are used as input for the cell quality branch and the beam reporting branch (as in figure 3),  or to use L1 filtered values for the cell quality branch and network-configured beam filtered values for the beam reporting branch (as in figure 2). 

RAN2 discussed how to derive the cell quality. The first step of cell quality derivation is to select beams to take into account. RAN2 agreed that the network can configure a number N and made a working assumption that there will be an absolute threshold to define only good beams for consideration. After this selection, there will be an average on the selected beams.

Beam reporting may serve a different purpose, i.e. providing information on the candidate beams for initial access at handover (at least for the case of SS blocks, as CSI-RS usage in beam report was not discussed yet). In the email discussion on measurement report contents, it was proposed to only report good beams. If an absolute threshold would be used for that purpose, the threshold could be the same as the one used to select "good beams" for cell quality derivation.

Although the purpose of beam selection may be different, selection of "good beams" could probably be common.

Observation 2: The same selection of "good beams" (with a threshold) could be suitable for cell quality derivation and for the selection of beams to report.

It was discussed that the number of beams to consider for cell quality could be different from the number of beams to report. E.g. cell quality could be derived based on 2 beams but the network may want to obtain information about 4 beams for handover, e.g. because the UE is moving relatively fast and the relative qualities of the beams are more likely to change during the time interval between the measurement report and the random access for handover execution. In this case, the network could simply configure 2 different numbers.
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Figure 4: Common beam filtering and good beam selection for the cell quality and the beam reporting branch
Proposal 2: Discuss whether the good beam selection could be common for the cell quality and for the reporting beam reporting branch.
3   Conclusion

The paper discusses the mobility measurement models to derive cell quality from multiple beam pairs. We made the following observations: 
Observation 1: Assuming that per-beam filtering introduces less delay than L3 filtering for cell quality, the same L3 filtered cell quality could be obtained from the model in figure 3 like from the model in figure 2, with revised parameters for the L3 filtering of cell quality.
Observation 2: The same selection of "good beams" (with a threshold) could be suitable for cell quality derivation and for the selection of beams to report.
Accordingly we have the following proposals:
Proposal 1: Discuss whether to use the same values for the K beams which are used as input for the cell quality branch and the beam reporting branch (as in figure 3),  or to use L1 filtered values for the cell quality branch and network-configured beam filtered values for the beam reporting branch (as in figure 2). 

Proposal 2: Discuss whether the good beam selection could be common for the cell quality and for the reporting beam reporting branch.
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