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1. Introduction and objectives

It was suggested during the 18th RAN4 meeting in July 2001 that RAN WG4 should study the dead zones issue in downlink under the UMTS1800/1900 work item. 

Reference [4] presented during the 20th RAN4 meeting in New Jersey proposed a geographical analysis of the WCDMA UE outage when interfered by GSM Base Stations in downlink. The objective was to study the impact of both the cell size and the WCDMA UE selectivity on the dimensions of the dead zones. The results provided in [4] addressed different cell sizes, and aimed at confirming and completing the results presented in reference [2] by Ericsson that initially focussed only on small cells of 577 m radius. 

The 20th RAN4 in New Jersey meeting received and addressed at the same time contribution R4-011606 [5] from Ericsson dealing as well with the simulations of big cells. This document also provided a comparison of Motorola and Ericsson results concerning the dead zones issue. [5] comes to the conclusion that the outage at any given distance and ACIR is smaller than in [4], while acknowledging at the same time that the author cannot explain the differences between these two sets of results.

The objective of the present contribution is to provide the 20th RAN4 meeting with some answers to the pending questions raised in R4-011606 [5].

2. Simulation assumptions

The simulation assumptions are those recalled in [3] that have been initially agreed by RAN WG4. As such, the simulation results presented here have been obtained for the worst case geographical offset between the GSM and the WCDMA networks, and omni-directional antennas so that they can be compared with dead zones’ simulation results available in [2].

3. Output format of the simulations

As it is mentioned in [4], the outage levels reported in Figure 1 and Figure 2 of [4] are the outage rates within circular zones centered on the GSM base stations for different radius d of the aforementioned circular zone. This output format for the simulations has been chosen so that the results can be easily compared with results already made available by Ericsson for small cells (577m) in [2].

In document [5] however the selected output format for the simulations is the outage rate at a given distance d from the closest GSM base station.

Given this non-homogeneity of the simulation results, it is not possible at this stage to compare the dead zones simulation results provided in [4] and [5], like what has been tempted in [5]. The present document therefore offers to harmonize the simulation output formats in order to bring some clarification to the comparison of the dead zones simulation results. 

4. Simulation results and discussion

Figure 1 and Figure 2 below show the outage rate within circular zones located around the GSM base stations for different radius of the aforementioned circular zone (577 m and 2400 m), and two different WCDMA UE selectivities (ACS values of 30 dB and 40 dB).

Figure 1 focuses on the small cells (577m radius) configuration. As can be seen, the WCDMA UE outage in that case is uniform over the whole cell and in particular also in the close vicinity of the GSM Base Stations. This is verified for both ACS values (30 dB and 40 dB). Figure 1 also illustrates that there is very little improvement to be expected in the dead zone reduction when increasing the WCDMA UE ACS from 30 dB up to 40 dB for that deployment configuration.

These simulation curves and conclusions can be compared with the one provided by Ericsson in [2].
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Figure 1 – WCDMA UE outage rate in the vicinity of interfering GSM Base Stations

Cell radius = 577 m

While Figure 1 presents the results for cell radius of 577 m, Figure 2 shows the same simulation results for 2400 m cell radius. Unlike what has been observed for small cells, the areas in the close vicinity of the GSM BTS are experiencing dramatically higher outage rates in that case. Wanted signal levels received by the WCDMA UEs located at the cell edges and close to the GSM BTS are too weak compared to the interfering GSM levels. For a zone radius of 100 m, the outage rate within the zone would be of the order of 70 % for an ACS of 30 dB, and would be reduced down to 30 % for an ACS of 40 dB. 
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Figure 2 – WCDMA UE outage rate in the vicinity of interfering GSM Base Stations

Cell radius = 2400 m

As explained in Section 3, Figure 2 cannot be compared with Figure 1 of [5], as it is tempted in Figure 2 of [5], since the latter does present the outage rate at a distance d from the closest GSM base station, and not within the disk of radius d centered on the GSM base station as in [4]. 
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Figure 3 below however proposes to extract from the present simulation results the local outage rate as a function of the distance of the WCDMA UE to the closest GSM base station. It can be seen from Figure 3 that the results are comparable to the one presented in [5], once the same data format has been chosen.

Figure 3 – WCDMA UE outage rate versus the distance to the closest GSM Base Station

Cell radius = 2400 m

5. Conclusion

The differences between the simulation results in [4] and [5] have been explained by the difference in the nature of the data presented. This contribution further establish that once the output format of the simulations have been harmonized, the simulation results are the same.

The simulations of the dead zones in DL in the WCDMA victim case have shown that in the small cell case a 30 dB ACS would be sufficient to obtain a uniform repartition of the outage over the entire WCDMA network.

For larger cells (2400 m cell radius), dead zones would appear in the vicinity of the GSM Base Stations for the two investigated ACS values. In the 40 dB ACS-case, the dead zones’ size would be significantly reduced when compared to the 30 dB ACS-case.
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