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1. Introduction

In [1] methods and scenarios for evaluation of mutual interference between co-existing UTRA systems are described. In this contribution the co-existence of a macro cellular FDD and a micro cellular TDD system is investigated. We refer to this network design as the Hybrid Cell Structure (HCS) scenario. Having in mind the 1920 MHz border between TDD and FDD the simulation covers the interference caused by a macro FDD MS towards both TDD MS and FDD MS.

2. Description of the HCS-scenario

The scenario is a multi-operator layout with a microcell TDD and a macrocell FDD system. The microcell layout has 20x20 Blocks of 75m width separated by streets with 15m width. In an evaluation area of 12x12 blocks in the middle of the manhattan grid 72 BSs are placed in every second street junction. The FDD macrocells are placed with a distance of 1000m. Antenna hights are 10m for TDD and 27m for FDD BSs. (see Fig. 1) 
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Figure 1: Multi-operator HCS scenario

3. Description of Simulation

The evaluation of interference has been done by Monte Carlo simulations where mobiles have been  placed randomly on the streets and connected to their best serving BS. The user density in the FDD system has been  44 transmitting users per cell. All mobiles have been power controlled depending on the actual receive power and on the actual interference situation which in the case of a victim station consisted of a randomly chosen co-channel interference and the calculated adjacent channel, inter-system interference. In each snapshot, the adjacent channel interference power of the 30 strongest  interferers has been summed up and evaluated. Tabular 1 shows the most important simulation parameters. All stations have used speech service. Furthermore the assumptions as described in related contributions [2] and [3] apply.

FDD MS
ACLR1
32 dB


ACLR2
42 dB


TxPower
21 dBm

TDD MS
ACS
32 dB


TxPower
21 dBm

TDD BS
ACS
45 dB


TxPower
27 dBm

Table 1: Main Simulation Parameters
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4. Simulation Results
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Figure 2: FDD MS perturbes TDD MS: CDF of C/Iadj and CDF of Iadj
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Figure 3: FDD MS perturbes TDD BS: CDF of C/Iadj and CDF of Iadj
Figure 2 shows the CDF of the ratio between the received useful power at the TDD MS and the adjacent channel interference originating from the FDD MS. Furthermore, the CDF of the Iadj power is depicted. The very low interference probability is caused by a high useful signal at the TDD MS. Due to the micro cellular layout, a TDD MS has a maximum distance of 90m to its nearest BS.

In Figure 3, the CDF of the C/Iadj at the TDD BS receiver as well as the CDF of the Iadj power is depicted. Since the power control range of the TDD BS (30dB) is smaller than of the TDD MS (80dB), the C/Iadj at the TDD BS is worse than at the TDD MS due to a weaker useful signal. Nevertheless the power control is able to cope with the interference in most cases.

5. Conslusions

In addition to a number of one layer simulations in order to determine the ACLR / ACS requirements for the TDD Mode the HCS scenario has been investigated. It turns out that also in this scenario the C/I requirements for both interference scenarios are met with high probability, i.e. these results further indicate that co-existence of TDD and FDD at the 1920 MHz frequency border is possible. 
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