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Introduction


In this contribution a set of intra-frequency measurement events is described. The purpose is to to clarify the usage of basic measurement events presented in the Nokia contribution TSGR2#3(99)263. 


NOTE:  Whether other measurement events in addition to the presented ones need to be specified is not addressed in this contribution.


basic measurement events


Event 1A: Cell Enters Addition Window


Event 1A is used to trigger the fast addition of neighbouring cells to the active set as illustrated in figure 1. 


�


Figure � SEQ Figure \* ARABIC �1�:  Cell enters addition window


Measurement event 1A occurs when the measured value of a non-active neighbouring cell (PCCPCH 3) enters the addition window. The addition window is defined in reference to the strongest cell in the current active set (PCCPCH 1).This event shall only occur, when the active set is not full. 


Event 1A may be enhanced with an addition timer. If a time-to-trigger value is used, the candidate cell  must continuously exceed the addition threshold for the given time period, before the UE may send a measurement report.


Normally, the sending of an event 1A triggered measurement report will result in the UTRAN sending the UE an ACTIVE SET UPDATE message to add the candidate cell to the active set.


NOTE! It is possible to have this event occur independently of active set status. This is possible if the UTRAN does not inform the UE of the maximum size of the active set. 


Measurement report contents for event 1A


When event 1A occurs, the UE shall send a MEASUREMENT REPORT to the UTRAN including:


Identities of each cell in the active set and optional measured results (e.g. Ec /I0)


Identity of the candidate cell(s) and optional measured results (e.g. Ec/I0 and measured time difference to reference cell)


It should be possible to report a different set of measured results for the active cells and for the candidate cell. For example, the UTRAN may need to receive the Ec /I0 values for both active cells and the candidate cell, but it needs the measured time difference only for the candidate cell. 


Failure to Update Active Set – Initiation of Periodic Reporting


�


Figure � SEQ Figure \* ARABIC �2�: Periodic reporting after addition failure


In some situations, it is possible that the UTRAN is unable to add a candidate cell to the active set due to e.g. capacity shortage. When the reported cell is not added to the active set, the UE shall revert to periodical measurement reporting as illustrated in figure 2. During periodic reporteing the UE shall transmit MEASUREMENT REPORT messages to the UTRAN at predefined intervals. The reports shall include reporting information of the cells in the current active set and candidate cell(s) in the addition window. This event-triggered periodic measurement reporting shall be terminated, when the candidate cell(s) fall below the addition window. 


Event 1B: Cell Falls below Drop Window


Event 1B triggers the removal of  weakening cells from the active set as illustrated in figure 3.


�


Figure � SEQ Figure \* ARABIC �3�: Cell falls below drop window


Measurement event 1B occurs when the measured value of a cell falls below the drop window. The drop window is defined in reference to the strongest cell in the current active set. Event 1B may be enhanced with a drop timer. If a time-to-trigger value is used, the weakening cell must continuously stay below the drop threshold for the given time period, before the UE may send a measurement report.


Measurement report contents for event 1B


When event 1B is triggered by an active cell, the UE shall send a MEASUREMENT REPORT to the UTRAN including:


Identity of the active cell(s), which has fallen below the drop window and optional measured results (e.g. Ec /I0)


Identities of the other cells in the active set and optional measured results (e.g. Ec /I0)


The transmission of an event 1B triggered measurement report event 1B results in the UTRAN sending the UE an ACTIVE SET UPDATE message to remove the weakening cell from the active set. 


Event 1C: Cell Exceeds Replacement Threshold
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Figure � SEQ Figure \* ARABIC �4�: Cell exceeds replacement threshold


Event 1C is used to trigger the replacement of a cell in the active set in cases where a cell becomes stronger than the weakest cell in a full active set. The replacement event is designed to avoid excessive replacement  of the weakest cell in the active set, which would result from using only event 1A.


Measurement event 1C occurs when the measured value of a non-active neighbouring cell exceeds the replacement threshold. The replacement threshold is defined in reference to the weakest cell in the current active set. The event can only occur when the active set is full. 


Event 1C may be enhanced with a replacement timer. If a time-to-trigger value is used, the cell must continuously stay above the replacement threshold for the given time period, before the UE may send a measurement report.


Measurement report contents for event 1C


When event 1C occurs, the UE shall send a MEASUREMENT REPORT with the same information as in the event 1A case. 


Cell Replacement Failure – Initiation of Periodic Reporting


In some situations, it is possible that the UTRAN is unable to replace a cell with a strong candidate cell due to e.g. capacity shortage. In this case, the UE shall revert to periodical measurement reporting, where it shall transmit MEASUREMENT REPORT messages to the UTRAN at predefined intervals. The reports shall include reporting information of the cells in the current active set and candidate cell(s) which exceed the replacement threshold. This event-triggered periodic measurement reporting shall be terminated, when the candidate cell(s) fall below the replacement threshold. 


reporting limitations for intra-frequency measurement reports


The maximum size of the active set and the maximum amount of reported cells in intra-frequency measurement  reports are limited by the UTRAN. The following parameters are conveyed in SYSTEM INFORMATION and MEASUREMENT CONTROL messages:


Maximum size of active set 


indicates the maximum number of cells, which the RNC will include in the active set. This is needed by the UE to be able to distinguish, whether it should detect event 1A or event 1C.


Maximum number of reported cells 


The maximum number of reported cells sets the upper limit of cells, which can be reported in a MEASUREMENT REPORT message in DCH active state. The maximum number of reported cells shall always be more than the maximum size of active set, because each measurement report shall include the cells in the current active set in addition to any candidate cells. 


Proposal


We propose to add the basic measurement events presented in chapter 2 to section 8.3.7. to 25.331[1]. In addition we propose to add the parameter "maximum size of active set" to the intra-frequency measurement reporting criteria in section 10.2.7.12. and to include the explanations of the parameters "maximum size of active set" and "maximum number of reported cells" in the same section. 
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