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__________________________________________________________________________
Introduction

The reference sensitivity proposed in Tdoc R4-000881 for the local area BS in TDD-mode was focusing on maximum cell-range and a balanced-link. This can be considered as a zero interference scenario. In this document a reference sensitivity value considering the interference level in a multi-operator scenario is derived.

Reference Sensitivity
The local area BS is aiming at small cells with high user density. These kind of scenarios are usually indoor hot spot areas, where the base stations are deployed relatively low. This is reflected in the MCL value of 45(dB. To be able to cope with an increased co-channel and adjacent channel interference and the high interference level from close mobiles, the base station has to be desensitised.

The desensitisation can be either based on a worst-case assumption for the MS-BS interference or take into account the statistical behaviour of mobiles.  

The worst case scenario for MS to BS interference is a terminal at MCL with maximum power. The interference level in this situation is:


+24 dBm
max. Terminal power


-45 dB

MCL


-33 dB

ACIR


= - 54 dBm
Interference level

The worst case scenario is extremely unlikely. To take into account the statistical behaviour of the terminals, the receiver is desensitised to a value below the worst case. To obtain a sensible value for the receiver desensitisation for the local area BS in TDD-mode, the level of desensitisation for the FDD macro, micro and pico BS is considered first.

The MCL for the macro BS is 70 dB and the macro BS is not desensitised at all, thus the worst interference of a 24 dBm terminal is 
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This is 24 dB above the receiver noise of –103 dBm.

 The MCL for micro BS is 53 dB. The worst case interference is calculated to
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If it is assumed that the FDD macro BS is desensitised by 14 dB (according to TR25.942), the worst case interference level is 27 dB above the noise floor of (-103 dBm + 14 dB=) –89 dBm.

For the FDD local area BS or pico BS, a desensitisation to a level of about 27 dB below the worst-case MS-BS interference seems to be reasonable as well. The receiver noise floor is thus
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The receiver noise level of –81 dBm corresponds to a desensitisation of 22 dB with respect to the macro BS and 8 dB with respect to a 14 dB desensitised micro BS. The high desensitisation is not only justified by the low MCL, but also by the low output power of the local area BS, the high user density (and/or high data rates) and the small cell size.

For TDD, the situation is different due to the additional TDMA component: 

· Due to the time slot structure, the number of interfering mobiles and thus the probability of an interfering mobile close to the base station is significantly lower. Therefore a lower adjacent channel interference level is expected.

· TDD uses joint detection in the base station. Joint detection will reduce the intracell interference to a large extend, which decreases the noise rise.

· Because a terminal with a data rate up to about 144 kbps uses only one time slot, the TDD terminal has a lower spreading gain with respect to a FDD terminal. To achieve a similar cell range for a TDD and FDD local area base station, the sensitivity has to be lower for TDD. 

Taking the above considerations into account, a lower desensitisation level as for FDD is reasonable for TDD. For the TDD local area BS, a desensitisation of 14 dB with respect to the macro BS is proposed.  

With C/I of –6 dB for the 12.2 kbps service in AWGN, the sensitivity level is
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Conclusion 

A starting point for the reference sensitivity based on the multi-operator scenario is proposed. A text proposal for the technical report TR 25.952 is attached. 




Text proposal for “TR(25.952  TDD Base Station Classification” 

7.1.5 Reference sensitivity level

The reference sensitivity is the minimum receiver input power measured at the antenna connector at which the Bit Error Ratio (BER) does not exceed the specific value indicated in section 7.1.5.1. 

7.1.5.1
Minimum Requirement

For the measurement channel specified in Annex A of TS25.105, the reference sensitivity level and performance of the BS shall be as specified in table 7.x below.

Table 7.x: BS reference sensitivity levels

BS class
Data rate
BS reference sensitivity level (dBm)
BER

Local area BS
12.2 kbps
[-95] dBm
BER shall not exceed 0.001
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