TSG-RAN Working Group4 meeting #3
TSGR4#3(99) 145
Tokyo, 29. – 31. March 1999

Agenda Item:


Source:

SIEMENS

Title:

Co-Siting of TDD/FDD and TDD/TDD base stations
Document for:
Discussion

1. Introduction

In TSG RAN WG4 Tdoc 96/99 the co-existence of TDD and FDD systems is investigated in detail, yielding the conclusion, that both systems can co-exist with 5 MHz carrier spacing. In addition some reference scenarios for TDD/TDD co-existence were studied. However the scrutiny in Tdoc 96/99 is based on statistical simulations taking into account that mobiles move around. Thus the co-siting of base stations was not included. This contribution determines the requirements for co-siting of FDD/TDD and TDD/TDD systems. Furthermore filter solutions in order to fulfil these requirements are presented.

2. General assumptions

The following assumptions are the basis for the calculations:

BTS RX/TX Antenna isolation:
30 dB

FDD BS Tx power:
43 dBm

TDD BS Tx power:
43 dBm

FDD BS allowed interference level:
-104 dBm

TDD BS allowed interference level:
-104 dBm

3. Requirements for co-siting of TDD and FDD base stations

Considering the 1900 - 1920 MHz frequency band allocation for TDD or even the use of TDD in the FDD uplink paired band, the only interference scenario to be investigated is:

· BSTDD
(
BSFDD
3.1 Power on FDD Rx frequency


TDD BS Tx power
43
dBm

-
TX/RX antenna isolation
30
dB

-
Allowed level on FDD RX frequency interference
-104
dBm

-
TDD BS ACLR
117
dB

A requirement of 117 dB can not be achieved in lowering the sideband noise of a transmitter by usual measures. There is a combination of good PA design needed, together with additional filtering. In cases with no strict co-siting requirements, the operation condition can be achieved without an extra filter.

Taking for TDD an advanced feed forward PA technology into account, an adjacent channel power ratio of 55 dB is achievable. Additional filter attenuation of 62 dB is needed to fulfil the requirement (resulting to a 8 pole filter as exemplary described at the end of this document). This filter has to be installed on the TDD transmitter attenuating the leakage power to the adjacent FDD receive frequency.

Please note that this requirement “sounds” tough in comparison to FDD. However in FDD, as in any other frequency duplex system (e.g. GSM), the duplex space and duplex filters results to acceptable transmitter emission attenuation in the related receiver band. These frequency duplex properties do not apply for the TDD/TDD co-existence, and for the FDD/TDD co-existence, due to the fact that the spectrum blocks are consecutive.

3.2 Power on TDD Tx frequency adjacent to the FDD Rx frequency

A high power level on the adjacent TDD Tx frequency may be subject to intermodulation products falling into the FDD receive band.


TDD BS Tx power
43
dBm

-
TX/RX antenna isolation
30
dB


power on the TDD TX frequency (Pin)
13
dBm

-
Allowed level of interference
-104
dBm


IMA
117
dB

The ICP3 is determined by:
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Such ICP requirement is not realistic for commercial BTS designs, therefore the Pin level must be lowered by means of an appropriate notch filter at the FDD receiver frontend !

Assuming a 6 pole notch filter of 50 dB as a feasible approach
, the ICP3 requirement is changed as follows:
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This ICP3 requirement is feasible and state of the art technology today. An additional filter with the cited attenuation on the TDD Tx frequency has to be installed at the FDD site.

The filter described on the following page is available today and offered by leading filter manufacturer companies.

4. Requirements for co-siting of TDD base stations

In case of TDD/TDD co-siting we face the interference scenarios:

· BSTDD
(
BSTDD
Therefore one additional calculation (in comparison to the former chapters) has to be made, that is when the TDD BS receives a signal adjacent to a TDD BS Tx signal:


TDD BS Tx power
43
dBm

-
TX/RX antenna isolation
30
dB

-

+13
dBm

-
Allowed level on TDD RX frequency interference
-104
dBm


Required TDD Tx ACLR
117
dB






To fulfil this requirement the same filter measures as mentioned in section 3.1 are needed.

5. Impact due to group delay characteristics of the additional filters

On the following page you will find magnitude and group delay characteristics of the notch filter required on TDD Tx/Rx frequencies, if BSs are co-sited. It has to be pointed out that the more stringent filter requirements are on the TDD system. Filters on the FDD BS Rx frequency will show less group delay distortion compared with the example attached to this contribution. Simulations have shown that for TDD receivers no degradation is observed, if such a filter is used in the transmitter/receiver chain. For the FDD receive chain, a loss of about 0.2 dB in SNR is obtained for e.g. four tap channel models, which is judged as acceptable performance loss.

6. Conclusion

Efficient spectrum usage is possible in FDD/TDD and TDD/TDD co-siting scenarios. Optional filters are needed for co-siting cases. The TDD TX ACLR should have generally a higher requirement than for FDD, since in TDD operation no duplex filter is available to isolate Tx and Rx frequencies.

For the TDD/TDD the situation may be relaxed by assuming a co-ordination in frame- and switching point synchronisation of the BTS’s. It is up to the operators sharing a site, to find there preference in an co-ordination, or a filter solution for TDD. 

It should be mentioned that all considerations made in this document are assuming worst case macrocell scenarios. In micro- and pico cell scenarios, the requirements on filter are relaxed due to lower BTS TX powers and the likely assumption that micro/pico BTS will not have as high sensitivity as a macro BTS.
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� Such filter are state of the art to ensure co-existence on sites being shared for GSM900 and AMPS services.
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