
3GPP TSG-RAN WG2 Meeting #97bis 
R2-1703155
Spokane, USA, 3 – 7 April 2017
Agenda Item:
10.4.1.3
Source: 
ASUSTeK

Title:  
Consideration on cell quality derivation
Document for:
Discussion and Decision
1. Introduction

In RAN2 #97 meeting [1], cell quality derivation based on measurement of multiple beams was discussed and agreement was reached as below:

· Cell quality can be derived from N best beams where value of N can be configured to 1 or more than 1.
FFS: Details of filtering to be applied
FFS: How the quality of the serving cell is determined (e.g. from serving beam only or cell quality)
FFS: Whether the agreement applies to both additional RS and idle RS
FFS: Whether to only consider beams above a threshold ('good' beams)
In this contribution, we would like to share our view on several FFS quoted above.
2. Discussion

The issue of cell quality derivation has been discussed in the last meeting. It was agreed that cell quality can be derived from N best beams where value of N can be configured to 1 or more than 1. When N is configured to 1, the cell quality is derived from the best beam of the cell measured by a UE. When N is configured to more than 1, the cell quality is derived from the N best beams of the cell measured by the UE.

The way of cell quality derivation affects the trigger of a measurement report. Measurement report is important for cell level mobility. To support appropriate cell level mobility, a measurement report should be triggered whenever there is potential for cell change. If cell quality derivation cannot reflect the accurate radio conditions of cells, measurement report may be triggered unnecessarily or at the wrong time. Unnecessary measurement report causes extra signaling overhead, and wrong measurement report causes mobility problem such as too late handover or wrong cell handover. Therefore, it is important to consider how to derive cell quality.
The derivation is relative simple when N is configured to 1 since the UE needs to consider only the best beam of a cell. However, it is more complex when N is configured to more than 1. After N is configured to the UE, there may be cases where most of the beams among the N beams are with bad quality. In these cases the derived cell quality may be underestimated. Therefore, it may not be the best choice to always consider N beams for all cases. Similar problem is also observed in [2]. It mentions in [2] that in case a specific value is configured for ‘N’, it may give underestimated value of cell quality if UE detects one strong beam and the remaining N-1 beams are weak. 

An example of the problem is shown in Figure 1. A UE performs measurement and the measurement results of the cells are as table 1.
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Figure 1: An example of cell measurement
	Cell A: 3 beams are detected
	Cell B: 3 beams are detected
	Cell C: 3 beams are detected

	Beam #1: good
	Beam #1: good
	Beam #1: good

	Beam #2: normal
	Beam #2: good
	Beam #2: normal

	Beam #3: bad
	Beam #3: bad
	Beam #3: normal


Table 1: an example of measurement result

The result of cell quality derivation would be different if N is configured to a different value:
· N is configured to 1
Beam #1 of each cell is considered in the cell quality derivation. Supposing that the cell A has highest quality of beam #1, cell A is considered as the best quality cell among the 3 cells.

· N is configured to 2
Beam #1 and beam #2 of each cell are considered in the cell quality derivation. Regardless of the way to calculate the result (e.g. averaging the results), it is possible that the calculated result shows that cell B has the best quality.

· N is configured to 3
Beam #1, beam #2 and beam #3 of each cell are considered in the cell quality derivation. Based on the calculation result, it is possible that cell C is considered as the best quality cell.
The above example shows that the configuration of N may have significant impact on the result of cell quality derivation. However, it may be difficult for network to select a suitable value of N since the suitable value may depend on the actual measurement result.
To eliminate the mentioned drawback, it should be considered to derive cell quality based on the beams above a threshold. The beams not above the threshold are excluded from the cell quality derivation. Since the network should be able to estimate how well the quality of a beam should have to be utilized, it should not be difficult for network to configure a suitable threshold. Moreover, with the threshold, network can configure a larger value of N without the concern mentioned above. The threshold can be optionally configured to the UE via a dedicated signaling along with other measurement configuration. 
Taking the same measurement result shown in table 1 as an example, if a threshold is configured, the beams shown as bad are excluded from the cell quality derivation. And if N is configured to 3, beam #1 and beam #2 is considered for cell A. Beam #1 and beam #2 are considered for cell B. Beam #1, beam #2, and beam #3 are considered for cell C. The derivation result can well reflect the actual cell quality for all three cells. Therefore, cell quality derivation should only consider beams above a threshold.

Proposal 1:
Cell quality derivation should only consider beams above a threshold, if configured.
Regarding the FFS how the quality of the serving cell is determined, if a threshold is configured to the UE, it should also be applied to the cell quality derivation for the serving cell. Since the derived cell quality would be used to determine whether to trigger a measurement report, derivation of cell quality should be based on same principle for serving cell and neighbour cells.
Proposal 2:
Quality of the serving cell should be determined based on the same principle of cell quality derivation for neighbour cells.
In LTE, measurement results of the serving cell and neighbour cells are included in a measurement report. Although cell quality is derived from one or multiple beams in NR, the derived cell quality is used to determine whether to trigger a measurement report similar as LTE. Network determines whether the current serving cell is the best one to serve the UE and whether to trigger handover based on the measurement report. And cell quality is the fundamental information that will be utilized by network. Therefore, the derived cell quality should be supported to be included in a measurement report.
Proposal 3:
The derived cell quality for serving cell(s) and neighbour cell(s) should be included in a measurement report.
3. Conclusion

In this contribution, we discuss several issues which are left FFS in the last meeting, and have the following proposals:
Proposal 1:
Cell quality derivation should only consider beams above a threshold.
Proposal 2:
Quality of the serving cell should be determined based on the same principle of cell quality derivation for neighbour cells.
Proposal 3:

The derived cell quality for serving cell(s) and neighbour cell(s) should be included in a measurement report.
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