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1
Description of problem

It is a well known feature of the current specifications that an event triggered measurement report does not necessarily contain a measurement of the cell that actually triggered the report. This is because it is specified that the measured results contains the best N cells at the instant the measurement report is triggered, where the best cells are determined by ordering according to the reporting quantity not including CIO. The value N is specified in the IE 'Cell reporting status'

The cell that triggers the measurement report may not be among the best N cells at the time the report is triggered for two possible reasons:

1. Cell Individual Offset that can be applied to the cell measurements used in the event evaluation.

2. The time to trigger mechanism that requires a cell to fulfil the triggering condition for a certain period of time before a measurement is actually triggered. By the time this period of time has expired the triggering cell may no longer be among the best N cells.

The consequence of this behaviour is that a UE may detect an event 1a or 1c and trigger a measurement report that does not contain measured results of the cell that triggered the event. The network wants to add the cell triggering the event to the active set but is unable to do so because it does not have a measurement of the cell or, more importantly, the timing information of the cell. The active set update procedure can not be initiated and there is a high probability that this will result in a radio link failure.

The problem can minimised by an appropriate setting of the number of cells to be reported in the IE 'Cell reporting status'. For example, if the network requests 3 cells to be reported then there is a high probability that the cell triggering the report will be included in the measured results. However, it should be noted that this approach does not completely eliminate the problem. 

Despite the issues discussed above it has been noticed that some networks request the UE to only include a single cell in the measured results. The motivation for doing so is to reduce the size of the measurement report and avoid the segmentation of the report into more than one RLC PDU. Avoiding segmentation reduces the probability that a part of the message will need to be retransmitted by RLC and therefore reduces the average delay in delivery of the message.

2
Proposed solution

It is clearly not possible to mandate a change to release 99 UEs relating to this problem. Therefore, the safest approach is for networks to request release 99 UEs to report at least 3 cells in the measured results. 

For later releases, the specification can be changed to require the UE to always include the cell triggering the report in the measured results. This would allow the UTRAN to request these UEs to include only a single cell in the measured results and thus benefit from reduced delays in delivery of the measurement report message.

A UTRAN that is designed to release the 99 specifications does not need to be aware that UEs of later releases behave differently. Such a UTRAN should still set the number of reported cells to 3 or more and it will only be in very rare cases will it receive a measurement report that is altered by the requirements from the later release. Indeed in these rare cases the UTRAN will actually benefit as the measurement report will include the cell which triggered the report and so a potential radio link failure can be avoided. Therefore, the different behaviour specified in the later release should not cause compatibility issues for the network. Indeed it would also be possible for release 99/4 UEs to be implemented according to this new behaviour without causing compatibility issues.

3
Conclusion

The contribution has discussed some problems with the way that measurement report is specified in the current specifications and proposed how the UE behaviour can be modified in a later releases in a backward compatible way. With these changes the UTRAN can safely request the UE to report a single cell in the measured results and therefore benefit from a reduction in uplink load and measurement report delay.

The details of the proposal are contained attached release 5 change request.
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8.6.7.9
Reporting Cell Status

If the IE "Reporting Cell Status" is received, the UE shall set the IE "Measured Results" in MEASUREMENT REPORT as follows. The UE shall:
1>
for intra-frequency measurement reports triggered by event 1a or event 1c:

2>
always include the IE "Cell Measured Results" for the cell(s) that triggered the measurement report;
2>
include the IE "Cell Measured Results" for cells other than the cell(s) that triggered the measurement report (excluding cells of another RAT) that satisfy the condition (such as "Report cells within active set") specified in the IE "Reporting Cell Status", in descending order by the measurement quantity.

2>
the maximum number of the IE "Cell Measured Results" to be included in the IE "Measured Results" is the greater of the number specified in the IE "Reporting Cell Status" and the number of cells that triggered the measurement report.
1>
for other intra-frequency measurement and inter-frequency measurement:

2>
include the IE "Cell Measured Results" for cells (excluding cells of another RAT) that satisfy the condition (such as "Report cells within active set") specified in the IE "Reporting Cell Status", in descending order by the measurement quantity.

2>
the maximum number of the IE "Cell Measured Results" to be included in the IE "Measured Results" per reported frequency is the number specified in the IE "Reporting Cell Status".
1> for periodic inter-frequency measurement:

2>
include in the IE "Inter-frequency measured results list" the measured results for all non-used frequencies.

1>
for inter-RAT measurement:

2>
include the measurement results for cells of other RAT (e.g., GSM) that satisfy the condition specified in the IE "Reporting Cell Status", in descending order by the measurement quantity.

2>
the maximum number of the IE "Measured GSM Cells" to be included in the IE "Measured Results" is the number specified in the IE "Reporting Cell Status".

If the IE "Reporting Cell Status" is not received for intra-frequency, inter-frequency measurement, or inter-RAT measurement, the UE shall:

1>
for intra-frequency measurement, inter-frequency measurement and inter-RAT measurement:

2>
exclude the IE "Measured Results" in MEASUREMENT REPORT.

NOTE:
The IE "Reporting Cell Status" within "Event Criteria List" defines whether "Cell Measured Results" is present for event-based reporting.

The IE "Reporting Cell Status" is not included in System Information Block 11/12 for periodic intra-frequency measurements. In this case the UE shall assume the default values "Report cells within active set and/or monitored set on used frequency " and "6".
10.3.7.44
Measured results

Contains the measured results of the quantity indicated optionally by Reporting Quantity in Measurement Control. "Measured results" can be used for both event trigger mode and periodical reporting mode. For intra-frequency and inter-frequency measurements the list shall be in the order of the value of the measurement quantity (the first cell shall be the best cell). The "best" FDD cell has the largest value when the measurement quantity is "Ec/No" or "RSCP". On the other hand, the "best" cell has the smallest value when the measurement quantity is "Pathloss". The "best" TDD cell has the largest value when measurement quantity is "Primary CCPCH RSCP". For intra-frequency measurements, the ordering shall be applied to all cells included in the IE "Measured results". For inter-frequency measurements, the ordering shall be applied to all cells on the same frequency included in the IE "Measured results". For other measurements, the order of reported measurement objects is not specified.
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