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Discussion and Decision

1
Introduction

In RAN2 #70 it was proposed [1] to extend the RLF reporting in order to provide measurement results also prior to the RLF. The decision about such extension was left open. This paper discusses further details about related configuration parameters and their practical values in order to provide a useful extension for coverage optimization.
2
Discussion

The main idea of the extended RLF report is to support a limited time buffer prior to RLF, where the UE stores relevant measurement information, in order to help in analyzing the cause of the failure. Now the question is what should be the length of the buffer, i.e. data storage time, and what should be the periodicity for collecting available measurement results. To avoid difficulties signalling the RLF report, the size of the message should be limited, recalling that it is sent using UEInformationRequest/Response signalling. Therefore, there will be a practical limit defined how many neighbour cells can be included in the report.

To make the extension simple for the UE and to minimize the need for standard modifications we propose to use fixed values for the parameters listed above instead of defining separate configuration for each of them. It is possible to find out suitable set of parameter values without compromising the usefulness of the extension.
Proposal 1: For extended RLF reporting fixed values will be used for following parameters: Length of the measurement result (ring/circular-) buffer, the periodicity of storing available measurements, and, the max number of neighbour cells results included in the report.
For the sake of simplicity and while targeting to identification (and correcting) EUTRAN coverage issues, the RLF reporting can be limited to intra-frequency measurements only.

Proposal 2: Extended RLF reporting is limited to intra-frequency measurement results.
2.1    The length of data storage
It would be beneficial to capture how the signal levels have changed for each cell before the RLF is encountered. For example fast drop of a signal level would indicate movement behind obstacles. An illustrative scenario for this is when moving in urban area and entering/leaving a street crossing. With normal urban velocities going over the crossing would last couple of seconds. Within this period all meaningful information could be captured in order to provide essential information for failure analysis. Similar behavior will be seen in other scenarios, e.g. when moving behind an isolated obstacles. Based on discussed scenarios, it looks reasonable to assume that the most interesting results will be captured within couple of seconds. For the extended RLF reporting a practical value for data collection can be 10s.
Proposal 3: Storage time for RLF buffer shall be 10s.
2.2    Data collection periodicity

The measurement data that shall be collected for MDT will be L3 filtered. Hence, very short periodicity of data collection would easily lead to correlated samples, i.e. somewhat redundant information. With RLF reporting more important will be to discover the main trend how signal levels have changed. This would also indicate that very frequent sampling is not needed. Considering the scenario discussed in 2.1 the data collection rate could be of the order or a second.
Proposal 4: Sampling interval for RLF report shall be 1s.

2.1    Number of reported cells
For coverage optimization, the most interesting is to get information from the strongest cells. If there are problems with coverage, the UE may be able to measure only the strongest one or in the worst case even that may disappear (coverage hole). On the other hand, when there are coverage problems, UE typically is at the cell edge and there could be other cells with about the same signal level (weak signals in the RLF case) from which it would be interesting to get samples. At the cell edge UE will normally see one or two neighbor cells which could be candidates for handover. The probability of third and fourth cell being strong enough for mobility will be rather low especially when the RLF is due to coverage issues. To be on the safe side we suggest collecting samples from the serving cell and four neighbor cells.
Proposal 5: Samples of RLF report consist of results from serving cell and up to four neighbor cells.
3
Conclusions

As the summary we proposed following:
Proposal 1: For extended RLF reporting fixed values will be used for following parameters: Length of the measurement result (ring/circular-) buffer, the periodicity of storing available measurements, and, the max number of neighbour cells results included in the report.
Proposal 2: Extended RLF reporting is limited to intra-frequency measurements results.

Proposal 3: The length of the RLF sampling buffer shall be 10s.
Proposal 4: Sampling interval for RLF report shall be 1s.

Proposal 5: Samples of RLF report consist of results from serving cell and up to four neighbor cells.

Using the proposed parameter values the size of the RLF information will become as shown in the following table,
	Parameter
	General parameters
	Serving cell (prior to RLF)
	Neighbour cells, up to 4 cells

	ECGI
	
	24+28 bits
	

	RSRP
	
	10 x 7bits
	10 x 28bits

	physicalCellIdentity (x4)
	
	
	36bits

	Location information (lat/long)
	48bits
	
	

	Sub-total:
	48bits
	122bits
	316bits
	Total: 486 bits


The size of the report is still small enough to be transferred using the UEInformationRequest/-Response – signaling.
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