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1.
Introduction

In Tdoc R4-010652 presented on WG4#17 it was shown with simulation results that the 3.84 Mcps TDD Local Area base station is able to cope with interference levels above the receiver noise. A similar behaviour is expected for the 1.28 Mcps TDD option.

The aim of this document is to derive a proper allowed interference level for the 1.28 Mcps TDD Local Area BS.

2.
Discussion

In general the total interference 
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 at the BS receiver can be calculated as follows:
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where:
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receiver noise including the noise figure
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intracell interference
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intercell interference
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additional or external interference
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total receiver noise used in the simulations.

The origin of the external interference IExt depends on whether the system uses synchronised timeslot allocation or not. In case of synchronised switching points in the uplink, IExt comes from the MS while in case of an uplink with unsynchronised timeslot allocation, IExt is caused either by the MS or by the BS.

In order to derive the allowed interference level at the receiver of the local area BS the external interference IExt is set to a value that provides the same capacity for the synchronised and the unsynchronised case. The following simulation procedure is applied:

1. to find the maximum load of the synchronised system, multi-operator simulations are performed, while the outage has to be less or equal to five percent.

2. to find the allowed interference level at the BS, single operator uplink simulations with the number of MS from step 1 are performed. In these simulations the total noise floor at the BS receiver is increased, until an outage of 5 percent is obtained again.

3.
Description of the simulations

In this section the basic assumptions and parameters used in the simulations are presented. To derive the total allowed interference level in the pico scenario single-operator and multi-operator uplink simulations were performed with a snapshot based monte-carlo simulator using 100 000 trials. In the case of single-operator simulations the total interference Itot is equal to the total receiver noise Ntot. In each trial random drops of the MS are made and the links to a certain BS are set up after a best server criteria. Then the power levels are adapted for every link. The links in each trial in which a specified C/I value is not reached are counted as outage. 

In the simulations an indoor environment according to TR 25.952 is applied while the number of penetrated floors is set to zero. One base station in the scenario is considered to be the victim station and all interferences are measured at this station. In the simulations an 8 kbps symmetric speech service with 3 timeslots allocated for uplink and 3 timeslots allocated for downlink in each TD-SCDMA-subframe is applied. 

Further basic assumptions are depicted in table 3.1 and the placement of the base stations for the single-operator simulation and the multi-operator simulation are shown in figure 3a and figure 3b respectively.
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Figure 3a: SO-deployment



Figure 3b: MO-deployment
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Table 3.1: Simulation parameters and assumptions

4.
Simulation results

4.1
Multi operator simulation results

Figure 3.1 shows the outage in percent as a function of the number of MS per cell. Note that in order to have the same conditions for both systems, the number of MS per cell in the interfering system is equal to the load in the victim system which is displayed on the abscissa. Furthermore the noise floor of the victim base station was set to -92 dBm. In figure 4.1 it can be seen that for a load of 27 MS per 3 TS the outage is still below 5 percent.
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Figure 4.1: Outage / % vs. MS per 3TS in the multi-operator simulation.

4.2
Single-operator simulation results

In order to derive the max. allowed interference level for the unsynchronised case, single-operator simulations, using 27 MS per 3TS have been performed. Figure 4.2 shows the outage in percent as a function of the receiver noise in dBm for this load.


Figure 4.2: Outage / % vs. Ntot in the single-operator uplink for 27 MS/3TS.

From figure 4.2 it can be seen, that the total interference level at the considered BS can be increased up -73 dBm while the outage is below 5 percent.

5.
Conclusion

In conclusion, the simulations for the symmetric 8 kbps speech service show that a noise floor of -73 dBm is acceptable for the 1.28 Mcps TDD option local area base station using 27MS in 3 TS. Since for hot spot applications higher data rates are required, the use of a spreading factor of two or higher is obvious. According to these spreading factors the interference level at the base station has to be lowered as well. Assuming an spreading factor of 2 an interference level of -82 dBm (73 dBm -10log10(8)) is considered to be acceptable.

In principle, this is the same results as for 3.84 Mcps TDD. That means the Local Area BS is able to cope with an external interference level 10 dB above the receiver noise NBS.

It is proposed to base the ACLR requirements for the 1.28 Mcps TDD Local Area BS on a reference interference level of -82 dBm. 
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considered service�
8 kbps�
�
Spreading factor�
16�
�
max. BS Tx power�
26 dBm�
�
min CIR BS�
-6.0 dBm�
�
BS power control range�
30 dB�
�
max. MS Tx power�
21 dBm�
�
min. CIR MS�
-4.6 dBm�
�
MS power control range�
65 dB�
�
detection scheme�
Joint Detection�
�
Indoor path loss model�
continuous attenuation (UMTS 30.03)�
�
LT fading std.-deviation�
12 dB�
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