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1. introduction

In this contribution we propose a set of measurement reporting criteria for soft handover.

2. event-triggered criteria for Intra-frequency measurement reporting 

The intra-frequency handover measurement reporting criteria to be used for triggering measurement reports in the UE are explained in the table 1 and illustrated in figure 1. The same criteria is applied to both real time (RT) and non-real time (NRT) radio access bearers. The UTRAN sends these parameters to the UE in the SYSTEM INFORMATION and MEASUREMENT CONTROL messages. 

Parameter
Description

AS_size
Maximum size of active set

Addition_

window
Relative threshold which is used by the UE to trigger the sending of the MEASUREMENT REPORT message to the RNC in order to move a cell from the neighbour set to the active set. A cell can be moved to the active set if the ratio between the strongest primary CCPCH in the active set and the primary CCPCH of the cell in the neighbour set is lower than the threshold.

Drop_window
UE starts a handover drop timer for a cell in the active set if the ratio between the primary CCPCH in the active set and the primary CCPCH of the cell in question is greater than the threshold.   

Replacement_

threshold
Relative threshold which is used by the UE to trigger the sending of the MEASUREMENT REPORT message to the RNC in order to update the active set. A stronger cell can replace the weakest cell in a full active set if the difference between the primary CCPCHs of the cells is greater than the threshold.

Drop_timer
Time supervision is used by the UE to trigger the sending of the MEASUREMENT REPORT message to the RNC when a cell is dropped from the active set to the neighbour set. The UE drops a cell to the neighbour set if the ratio between the strongest primary CCPCH in the active set and the primary CCPCH of the cell in question is greater than  Drop_window during the time period

Table 1: Soft handover measurement reporting criteria
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Figure 1: Measurement algorithm of soft handover

The following example describes the function of the handover decision algorithm in the UE by means of the steps (1 – 3) indicated in figure 1: 

1. The measured quantity (MQ) of the primary CCPCH exceeds Stongest pilot in AS – Addition_window. 

 If the active set (AS) is not full, the UE  sends a measurement report to the RNC and the RNC adds the cell to the active set.

 If the active set is full, the UE compares the MQ value of the cell against the measured quantity values of the cells in the active set.

 If the new MQ exceeds an old MQ by Replacement_threshold, the UE sends a measurement report to the RNC. The RNC drops the weakest cell from the active set to the neighbour set and adds the new cell to the active set.

 If the new MQ is weaker than every old MQ + Replacement_threshold, the UE does not send any measurement report to the RNC.   

2. The MQ of the primary CCPCH of a cell in the active set is smaller than Strongest pilot in AS – Drop_window. The UE starts the timer Drop_timer.  The drop timer is used to ensure that there is a minimum interval between active set updates in situations where the signal strength is unstable.

1. If the MQ has been continuously smaller than Stongest pilot in AS – Drop_timer, the UE sends a measurement report to the RNC when the Drop_timer timer expires:

 the RNC drops the cell from the active set

 the UE drops the cell from the active set to the neighbour set 

3. 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:

1. Maximum size of active set 

 indicates the maximum number of cells, which the RNC will include in the active set.

2. 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.

3. Maximum number of initially reported cells 

 The maximum number of initial reported cells sets the upper limit of cells, which can be reported in a RRC CONNECTION REQUEST message sent by the idle UE. 

4. Maximum size of RACH/FACH cell set

 The maximum size of the RACH/FACH cell set indicates the maximum number of cells, which the UE can include in a measurement report in RACH/FACH state. If the parameter equals 1, the UE shall not send measurement reports in RACH/FACH substate. In RACH/FACH state, the UE can send measurement reports in CELL UPDATE messages and MEASUREMENT REPORT messages. (FFS) 
4. proposal

We propose that the soft handover criteria explained and illustrated in chapters 2 and 3 are included in S2.31 [1], section 8.3.7.

5. References

[1]  3GPP RAN S2.31 V0.0.2 (1999-03); RRC protocol specification; source 3GPP TSG RAN WG2.
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