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16 Site engineering solutions for co-location of UTRA-FDD with UTRA-TDD

16.1
General
The minimum blocking requirements and minimum ACLR requirements as defined in [3] and [4] are not sufficient to enable the co-location of UTRA-FDD and UTRA-TDD base stations at a minimum coupling loss of  30 dB. Instead site engineering solutions are required for this deployment scenario.  Such site engineering solutions will be addressed in more detail in this section.

16.2
Interference Mechanism

For UTRA-FDD base station co-located to UTRA-TDD base stations two interference mechanism have to be considered.

16.2.1
Unwanted UTRA-TDD emissions

The unwanted emissions of the UTRA-TDD BS transmitter in the adjacent bands have to be sufficiently low not to desensitise the UTRA-FDD BS receiver. The following equation has to hold



Iacc  Punwant,TDD  CL

where


Iacc



maximum acceptable interference level at the UTRA-FDD BS receiver


Punwant, TDD

unwanted emission at the UTRA-TDD BS transmitter measured in the victim receive band


CL



coupling loss between UTRA-TDD BS transmitter and UTRA-FDD BS receiver

The maximum acceptable interference level Iacc depends on the cell size. For macro cells the allowed interference level is typically below the noise floor of the receiver.

The unwanted emission Punwant, TDD of the UTRA-TDD base station can be extracted from the spurious emission and ACLR requirements specified in [4]. For the minimum ACLR requirement the unwanted emission Punwant, TDD can be calculated by



Punwant, TDD = PTDD – ACLR

where PTDD is the transmit power of the UTRA-TDD base station.  

16.2.2
Blocking of UTRA-FDD BS receiver

To avoid blocking of the UTRA-FDD BS receiver, the following equation has to hold



Iblock  PTDD – CL


where


Iblock

maximum acceptable level of an unwanted interferer in the interferer transmit band


PTDD

transmit power of the UTRA-TDD BS


CL


coupling loss between UTRA-TDD transmitter and UTRA-FDD BS receiver

The maximum acceptable level of an unwanted interferer Iblock for the UTRA-FDD base station can be extracted from the Adjacent Channel Selectivity and blocking characteristics specified in [3].

16.3
Site engineering solutions
To enable the co-location of  UTRA-FDD and UTRA-TDD base stations site engineering has to limit the maximum acceptable interference level at the UTRA-FDD BS receiver (ACLR) as well as the maximum acceptable level of an unwanted interferer in the interferer transmit band (blocking). Different site engineering solutions are given in this section.

The site engineering solutions  may be used alone or in combination to meet the co-location requirements.

16.3.1 
Antenna installation

The coupling loss is determined by the installation of the UTRA-TDD BS transmit and UTRA-FDD BS receive antenna. As seen from [28], different deployments scenarios give raise to a large variation in coupling loss values. Isolation values of 50 dB are reachable with reasonably short displacements (~1m) for typical configurations except the horizontal. The antennas may be installed to maximise the coupling loss. 
16.3.2 
RF filters

16.3.2.1 
UTRA-TDD base station transmitter filter

The unwanted emission of the UTRA-TDD base station transmitter in the victim receive band Punwant, TDD may be reduced by additional RF filters incorporated into the transmitter chain of the UTRA-TDD base station. To obtain an effective suppression of the unwanted emissions and a negligible suppression of the wanted signal, band-pass filters with high Q ceramic resonators can be used. An example of such a filter implementation is given in [32]. This filter example attenuates the unwanted emissions in the victim receive band by about 70 dB for a carrier separation of 10 MHz.

16.3.2.2 
UTRA-FDD base station receiver filter

The maximum acceptable level of an unwanted interferer in the interferer transmit band Iblock  may be increased by additional RF filters incorporated into the receiver chain of the UTRA-FDD base station. To obtain an effective suppression of the unwanted interferer and only a small suppression of the wanted receive signal, band-pass or band-stop filters with high Q ceramic resonators can be used.

16.3.3 
Maximum output power of UTRA-TDD base station

For small cell sizes or areas with low user density, the output power of the UTRA-TDD base station may be limited to avoid blocking of the UTRA-FDD base station receiver.

16.3.4 
Desensitisation of UTRA-FDD base station

For small cell sizes or areas with low user density, the UTRA-FDD base station may be desensitised that means Iacc increased.
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