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1. Introduction

This document discusses the ACLR Requirements for the TDD BS. Scenario calculations and rationales are given in order to finally derive ACLR requirements for 25.105. It is proposed to specify separate requirements in case of co-siting and non-co-siting conditions. 

2. Allowed Interference Level at BS Receiver (FDD and TDD)

The allowed interference level is calculated exactly in the same way as in [1] yielding an allowed interference level of –110dBm at the victim BS receiver. Since the allowed interference level calculation was based on the thermal noise level, the –110dBm level is valid for both FDD and TDD BS receiver.

3. Requirement if BSs are co-sited

In case BSs are co-sited the requirement can be specified either at the antenna connector of the transmitter or at the antenna connector of the victim receiver. In general it is proposed to specify requirements for the first and second adjacent frequency.

An absolute allowed value at the transmitter based on a MCL of 30 dB (AH81 discussion) can be specified. This will finally lead to a requirement of –80dBm in 3.84 MHz.

However it was clarified in [2] that one usually achieve higher isolation between antennas, e.g. up to 50dB. The needed isolation between transmit and receive antennas may be achieved by additional RF filtering, by smart antenna installation and by a combination of both, respectively. The standard should not restrict possible solutions. It is therefore proposed to specify the allowed power level at the victim receiver antenna port. This will in the same way ensure that proper operation is guaranteed if BSs are co-sited, and at the same time maximum flexibility in reaching the requirement is given. Thus 
–110dBm in 3.84 MHz is proposed to be specified at the antenna connector at the victim receiver.

4. Adjacent Carrier Leakage Power Ratio (ACLR) requirements in worst case scenario (not co-sited)

In case the interfering BS is not co-sited, the ACLR requirement for the adjacent carrier can be calculated, if the average output power of the BS transmitter is 43 dBm.


TX power

43
dBm


TX/RX isolation*)
-
84
dB


Leakage power into BS receiver
-
41
dBm


Allowed leakage power
-
110
dBm


Needed ACLR (adjacent carrier)

69
dB

*) 84 dB isolation results from a 99%ile coupling loss of 110 dB at 500 m cell radius and 2 * 13 dB antenna gain [3].

A solution (using additional RF filtering) to achieve the ACLR requirement as given above has been presented to WG4 in [1]. Further information is given in [5].

Unfortunately no MCL value for BS-BS interference has been agreed in WG4 yet. The above value has been taken from extensive simulations that were carried out in order to determine the MCL values in different scenarios. For comparison the following table gives some CL figures using a free space - and vehicular path loss model (as used in [4]).

Distance [m]
200
300
400
500

Free space loss CL [dB]
84
87,5
90
92

Vehicular CL [dB]
102
108,4
113
117

4.1. Considerations on the interference scenario

In the last WG4 meeting it was clarified that the current TDD BS specification 25.105 covers the so called “general purpose application BS” indented for use in the macro environment. For micro and pico BSs in TDD each requirement will be reviewed whether it needs to be tightened or may be relaxed. Therefore this section tries to illustrate the interference scenarios we need to consider for the current specification.

The above calculated requirement is based on a max. output power of 43dBm. This power is used also for the macro FDD BS. It is furthermore based on the assumption that both BSs face each other (see figure below), which is certainly a worst case condition.


In most real scenarios a lower ACLR requirement will be sufficient due to:

· The actual antenna installation, e.g. tilted antennas resulting in lower antenna gain as in the main beam. Furthermore antennas facing each other may not be installed exactly on the same height.

· If a macro TDD BS is deployed, the cell size is most likely rather small, which subsequently results to lower requirement concerning the allowed interference level. At the same time the used max. output power may be lower than 43dBm as used in the calculations.

· It is intended to use TDD in areas where in particular asymmetric services will be provided, i.e. in interference limited cells -> again the allowed interference level will be significantly higher.

· The above calculation does not take into account power control, which in any case will be applied in real life operation. I.e. the actual used output power will be lower than 43dBm.

· Due to the TDMA structure, transmit and receive slots on adjacent frequencies need not necessarily coincide. I.e. it is likely that only some of the victim Rx slots are interfered. At the same time UEs allocated to this times slot may not be located at the cell border.

· Taking into account a loaded system as investigated in [6], it can be seen that a much lower requirement is sufficient (50 - 55dB).

· In [8] a substantial number of simulations have been carried out, showing that ACLR requirements of 45dB for the first adjacent carrier and 55dB for the second adjacent carrier are sufficient for all interference scenarios under investigation. (Note that BS-BS interference was not covered in these simulations).

It should be emphasized that this contributions aims not to say that the described interference scenario does not exist. It is more the intention to show that the number of cases when the high attenuation is needed in real life is rather low. Which is the main reason to propose that the related requirement should not be imposed in any case as described in the following section.

6. Proposed way to specify ACLR in 25.105

From the above discussion it can be seen that, although interference scenarios yielding high ACLR requirements are identified, this requirement is not needed for majority of cases in real life operation. A three step specification method is therefore proposed.

1. In case of co-siting a requirement of –110dBm in 3.84 MHz should be specified at the victim receiver antenna connector.

2. To specify an ACLR requirement if TDD BSs are operated in close proximity to another FDD BS or TDD BS. A requirement of 70dB is proposed based on the calculations in section 4 of this document. Close proximity in this case should be defined by the coupling loss value that was used to derive this requirement, i.e. 84dB.

3. To specify an ACLR requirement that needs to be fulfilled by any TDD BS equipment, that is ACLR1 (5 MHz offset) = 45dB and ACLR2 (10 MHz offset) = 55dB, as already included in square brackets in 25.105 today.

7. Conclusion

Based on scenario calculations and taking into account all simulation results on ACLR for TDD BS a three step procedure to specify ACLR in TDD is proposed. If the principle in this paper is accepted a related CR can be presented for approval in WG4#9.
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