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1. Introduction

The UE is connected to one or several cells in active mode. The cells to which the UE is connected to is called the active set (AS). The cells maybe sectors of the same (softer handover) BS or separate (soft handover) BS. The maximum required number of cells simultaneously in the AS (maximum size of the AS) is studied in this paper.

The study has been done with help of a static network planning tool where a very simple SHO criterion was applied.

2. Simulation assumptions

The used planning tool prototype can perform snapshot simulations and/or pixel by pixel calculations. For this study the pixel by pixel calculations were sufficient. 

The SHO criterion was to include to the active set of a map pixel 1) the best cell, meaning the largest measured received CPICH Ec/No, and 2) all the cells within WINDOW_ADD from the best cell. Furthermore the size of the active set in a pixel is the number of the cells in the active set of that pixel. 

In most simulations the WINDOW_ADD parameter was 5dB. The basis for this choice was to have approximately 40% soft handover probability which was considered as a worst, but still a realistic case.

The pixels from which the UE is not able to maintain a connection due to uplink power limitation are doomed to outage and at these pixels the size of the active set is set to zero. In all but the last simulation case the uplink outage was calculated for 144kbit data. In the last case the uplink outage was calculated for 8kbit/s speech. The radio network planning was targeted to  better than 95% coverage probability.

The simulations were done on the following cell layouts: 

Case 1. Three sectored, 65 deg. antenna 

Case 2. Three sectored, 90 deg. antenna

Case 3 Three sectored, 65 deg. antenna, bad radio network planning

Cases 4. Standard omni scenario from TS RAN 25.942 RF System Scenarios

Case 4a. WINDOW_ADD = 5 dB


Case 4b. WINDOW_ADD = 3 dB


Case 4c. WINDOW_ADD = 7 dB

Case 5. Realistic map

In all but the last case the distance loss was calculated as 128.1+37.6*lg(R), as suggested in TS RAN 25.942 RF System Scenarios, on top of which a log-normally distributed shadow fading term was added, with standard deviation of 10 dB. The log normal fading was generated so that the correlation between the fading terms from any pair of cells was 0.5. In the last case the distance loss was calculated by an extended Okumura-Hata model with area type correction factors fit to measured data.

3. Simulation results

In all simulation cases two figures are presented. First the network layout is depicted and then the distribution of the active set size is shown as a histogram.

Case 1. Three sectored, 65 deg. antenna
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Case 2. Three sectored, 90 deg. antenna
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Case 3. Three sectored, 65 deg. antenna, stupid planning
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Cases 4. Standard omni scenario according to TS RAN 25.942 RF System Scenarios
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Case 4a. WINDOW_ADD = 5dB
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Case 4b. WINDOW_ADD = 3dB
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Case 4c. WINDOW_ADD = 7dB
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Case 5. Realistic map
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4. Conclusion

In all simulations there were less than 1% of the area in which there was equal number or more than 7 cells needed to the active set according to the SHO criteria. On the other hand assuming ideal HO measurements by UE and delay free HO procedure the gain of having more than 3 best cells in the active set is minimal. Thus, including extreme cases it can be concluded that UE does not have to support more than 4-6 as the maximum size of the active set.

We want also draw attention to the definition of active set size in TS 25.103 v1.1.0. versus the definition of active set in TS 25.990 v0.0.4. We propose that text from UTRA the vocabularity should be applied here also. 

Active Set: Set of radio links simultaneously involved in a specific communication service between an User Equipment and a UTRAN access point.

Hence the proposed text is:

1.1.1.1.1.1.1 Active set dimension

The active set is defined as set of radio links simultaneously involved in a specific communication service between an User Equipment and a UTRAN access point. The system shall be capable of supporting a maximum number of [FFS] radio links in the active set.
