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1
Decision/action requested

Introduce the counters for SHO radio link scale into 3GPP Specifications – Use Case 
2 References
N/A

3
Rationale
SHO is a general feature in WCDMA system, in which neighbour cells are operated on the same frequency. When in connected mode, the mobile station continuously measures serving and neighbouring cells (cells indicated by the RNC) on the current carrier frequency. The MS compares the measurement results with HO thresholds provided by the RNC, and sends a measurement report back to the RNC when the reporting criteria are fulfilled. It is Event Trigger, such as event 1A and event 1B for intra-freq, event 2C for inter-freq/TDD. The decision algorithm of SHO, however, is located in the RNC. Based on the measurement report received from the MS (either periodic or triggered by certain events), the RNC orders the MS to add or remove cells from its active set (Active Set Update ASU). So that the RNC knows the best UTRAN cell of every UE’s active set from “Intra-frequency measured results list”.
Best UTRAN 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". 
Other UTRAN Cell is other than the best UTRAN cell of active set (UE side).
Mean number of the radio link established by the best UTRAN cell is the mean number of the radio link established by the measured UTRAN cell that is the best UTRAN cell of active set (UE side). This value is equal to the mean number of UE whose best UTRAN cell is the measured UTRAN cell.
Mean number of the radio link established by other UTRAN cell is the mean number of the radio link established by other UTRAN cell that is other than the best UTRAN cell of active set (UE side). This mean value is equal to the sum of the number of active links established by other UTRAN cell of each UE. It is equal to the total number of active links of active set minus one for the number of active links established by other UTRAN cell of each UE.
The SHO scale = Mean number of the radio link established by other UTRAN cell / Mean number of the radio link established by the best UTRAN cell.
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Figure1 Link of the UE active set

In figure 1, the “green” UtranCell is measurement object. The “red” line is the link in active set between UE and best UtranCell. The blue line is the link in active set between UE and other UtranCell.
In figure 1, according to above definition, the radio link established by the best UTRAN cell are the link of UE1, UE2 and UE3 connected to BS0, so the number of them is 3. The radio link established by other UTRAN cell is the link of UE1 connected to BS1, UE3 connected to BS2 and BS3, so the number of them is 3.
The SHO scale is considered as one of reference point of system resource overhead for soft handover. If the SHO scale is too large possibly increasing the system resource load, too small possibly bringing about the call drop when UE is in handover state. If the SHO scale is too large, then RNC will improve the threshold for handover incoming and decrease threshold  for handover outgoing for this UtranCell. If the SHO scale is too small, then RNC will decrease the threshold 1A for handover incoming and improve threshold 1B for handover outgoing for this UtranCell.
 So the counters are very useful and needed for the network optimization.

4
Consequences and implications
If the counters are not accept, we can not learn and analyze SHO scale accurately, which are important part of network performance indicators.

5
Issues of discussion

Introduce the counters for the SHO scale into 3GPP Specifications.
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