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1. Introduction

It has been discussed in WG2 and WG4 meetings whether handover should be based on CPICH RSCP/RSSI or CPICH RSCP/ISCP measurements. Simple simulations with two cell models are used to show the capacity effect of the two measurement schemes /1,2,5/. In the simple simulations no measurement errors were taken into account. Here complete simulations according to RF scenarios /3/ are presented. In these simulations measurement errors are also included into the simulation models.

2. Models

Parameters and models used in the simulations are as in the RF scenarios /3/, except the handover models have changed. When selecting serving BSs in case of the CPICH RSCP/RSSI handover, an error is added to the pathloss measurement. The error is generated from a log-normal distribution with zero mean and a given standard deviation.

In the start of the CPICH RSCP/ISCP simulation UEs select their serving BSs with the pathloss based criteria to initialise the simulation. Then the downlink SIR of the pilot is calculated by taking orthogonality into account. It is assumed that the downlink is not perfectly orthogonal: the orthogonality factor 0.6 specified in the RF scenarios is used. Then UEs re-select the serving BSs by using pilot CPICH RSCP/ISCP as the handover criteria. Pilot SIR calculations and handovers are iterated a few times (20 was used in the simulations) so that the system converges. When the pilot SIR is calculated a log-normal error is added as was done with the CPICH RSCP/RSSI estimate.
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Figure 1. Simulation model for CPICH RSCP/ISCP HO

3. Results

In Figure 2 and Figure 3 capacities as a function of measurement error for downlink and uplink are shown, respectively. If it is assumed that CPICH RSCP/ISCP estimation and CPICH RSCP/RSSI estimation perform equally well, it can be seen that with the CPICH RSCP/ISCP a little bit higher capacity is obtained. However, as shown in /4/ the CPICH RSCP/ISCP estimation performs worse than  the CPICH RSCP/RSSI estimation.

According to /4/ the measurement error of the CPICH RSCP/RSSI estimate is in the order of 2 - 4 dB, which implies that the capacity for the CPICH RSCP/RSSI handover criterion is 45 - 65 users/cell in the downlink and 43 - 54 users/cell in the uplink. The measurement error of the CPICH RSCP/ISCP estimate in /4/ is in the order of 7 - 10 dB when capacity is 5 - 28 users/cell in the downlink and 3 - 26 users/cell in the uplink. As we can see from these figures the measurement accuracy has very high impact on capacity, which can be achieved. Furthermore, the figures above show that the capacity of the CPICH RSCP/ISCP based handover is significantly worse than the capacity of the CPICH RSCP/RSSI based handover when measurement accuracies presented in /4/ are taken into account. 
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Figure 2. Downlink
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Figure 3. Uplink

4. Conclusions

Simulation results for the CPICH RSCP/ISCP and CPICH RSCP/RSSI based handovers are presented. The obtained capacity for the CPICH RSCP/RSSI is in the order of 40 – 60 users/cell with 2 - 4 dB error, while the capacity for CPICH RSCP/ISCP is in the order of 3 - 30 users/cell with 7 - 10 dB error. These results clearly show that we cannot accept worse measurement accuracy for the CPICH RSCP/ISCP than for the CPICH RSCP/RSSI or otherwise the capacity is definitely compromised too much. Furthermore, in these simulations the handover size is not exactly the same for both of the criteria, which means that without measurement error the CPICH RSCP/ISCP would not perform as well as it looks like in the figures above. 

In addition to the capacity loss, wrong cell evaluation in handover preparation may also cause dropped call, which is also significant performance measure. Since the accuracy of the CPICH RSCP/ISCP is significantly worse than the accuracy of the CPICH RSCP/RSSI due to the physical definition of the CPICH RSCP/ISCP, it is clear that the CPICH RSCP/RSSI estimate gives better capacity. 

Since no capacity gain is proven to be achieved with the CPICH RSCP/ISCP and as also noted in the LS /6/ the CPICH RSCP/ISCP measurement increases UE complexity substantially, we propose that the CPICH RSCP/ISCP measurement is used neither for handover nor for cell re-selection.
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