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Introduction

This document provides additional justification for the receiver blocking requirements for the local area BS in TDD-mode as presented in Tdoc R4-010268. These proposal were based on a receiver desensitisation of 14 dB. The aim of this document is to provide additional simulation results in order to verify the values given in Tdoc R4-010268 for the receiver blocking  and intermodulation characteristics for the local area BS in TDD mode.

Description of the simulations

To derive values for the level of the interfering signal at a minimum offset frequency of 10 MHz for the local area BS, multi operator simulations were performed with a snapshot based monte-carlo simulator, using at least 10000 trials. An indoor environment according to TR 25.952 is applied while the number of penetrated floors is set to zero and a path loss model according to UMTS30.03, using continuous attenuation. In the simulations a 8kbps service is considered. The receiver noise of the base station is set to -89 dBm, for the terminal it is set to -99dBm. Further basic simulation assumptions are depicted in table 1. In order to have an homogenous coverage with base stations a placement of the BS of the two operators was chosen as shown in figure 1.
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Figure1: placement of the base stations in the multi operator scenario

Reference sensitivity level
-95 dBm

considered service
8 kbps

number of users (victim and interferer system)
57MS/4TS

max. BS Tx power
26 dBm

min CIR BS
-8.1 dBm

ACS BS
53 dB

BS power control range
30 dB

BS receiver noise
-89 dBm

max. MS Tx power
21 dBm

min. CIR MS
-5.6 dBm

ACLR2 of UE
43 dB

MS power control range
65 dB

MS receiver noise
-99 dBm

Spreading factor
16

Indoor path loss model
continuous attenuation (UMTS 30.03)

Fading standard deviation
12 dB

Table 1: Simulation parameters

The aim in the simulations is to obtain the adjacent channel interference Iadj at a chosen base station of operator 1 caused by the terminals of operator 2 to verify the interference level given in Tdoc R4(010268. For the simulations, the scenario is filled with the maximum number of users for a 2 % blocking probability according to the Erlang B formula. During each trial of the simulation random drops of the UEs are made and the power levels are adapted for each link. One base station of operator one is determined to be the victim station. At this station the adjacent channel interference Iadj caused by the uplink of operator 2 is recorded.

In the next section the simulation results received with the given assumptions are introduced.

Simulation results

With the simulation parameters given in table 1 we obtain an outage below 1 percent and a noise raise of 13.9 dB after 10000 trials. Also note that all results are derived for a capacity loss of 0. Figure 2 shows the CDF of the adjacent channel interference measured at the victim base station receiver caused by the strongest and the second strongest interferer. In figure 2 it can be seen that the difference of the interference levels caused by the strongest interferer Iadj1 and the second strongest interferer Iadj2 is approximately 10 dB. For this reason the influence on the victim station is dominated by Iadj1.
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Figure 2: CDFs of the adjacent interference Iadj originating from the strongest interferer and the second strongest interferer at the victim BS. Parameter: Pnoise = -89 dBm.
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Figure 3: CDF of Iadj1 originating from the strongest interferer at the victim BS. Parameter: Pnoise = -89 dBm (zoomed in).

Figure 4: CDF of Iadj2 originating from the second strongest interferer at the victim BS. Parameter: Pnoise = -89 dBm (zoomed in).
Figure 3 shows a zoomed in extract of the CDF of the strongest interferer depicted in figure 2 for probabilities between 94 and 100 percent. At -66.5 dBm a sharp discontinuity can be seen. 

This can be explained by the fact that in a small scenario the strongest interferer will be located only a few times close to the victim station while transmitting with high power levels.

Figure 4 shows the zoomed in extract of the CDF of the interference level Iadj2 caused by second strongest interferer. 

Local Area BS Receiver Blocking

With an ACLR2 of the terminal equal to 43 dB and a maximum level of interference of -30 dBm which was proposed in Tdoc R4-010268 an adjacent channel interference of -73 dBm is allowed. The probability of levels below -73 dBm is greater than 95.5 percent which corresponds to a deviation of 2σ of the normal distribution. Therefore an interference level of -30dBm is considered to be sufficient for the receiver blocking.

Local Area BS intermodulation characteristics

For the derivation of the intermodulation characteristic of the wide area base station the second strongest interferer is considered and a level of the interfering signals 8 dB below the blocking requirement are considered to be sufficient. 

For the local area base station the same assumptions are taken into account. This leads to an interference level of -38 dBm. With an ACLR2 of the UE of 43 dB a level of -81 dBm is obtained. With the results depicted in figure 4 the occurrence of a signal level below -81 dBm for the second strongest interferer is higher than 99 percent. With these facts a value of -38 dBm is considered to be sufficient.

Conclusion

Simulation results were presented to further justify the blocking and intermodulation requirements proposed in Tdoc R4-010268. The simulation results are in line with the blocking and intermodulation requirements presented in Tdoc R4-010268. 
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