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Introduction

In TDD-mode various users are transmitting and receiving on the same frequency. A maximum transmit output power in the transmitter idle mode has to be defined not to affect other receiving mobiles or BSs. Also BS own receiver need to be taken in account. In this document maximum values for the transmit OFF power state for the BS is proposed. 

Discussion

At the victim receiver, the TX off power should not be stronger than the thermal noise, which is

-174 + NF + 10*log(3.84Meg)= -174 + 5 + 66= -103 dBm. And even that level would cause a 3 dB degradation in sensitivity. The additional interference must be 6 dB lower than the thermal noise to limit the degradation to 1 dB.

Therefore the TX-off power requirement should be:

[Max TX-off Power] = [RX Noise Floor] - [6 dB for 1 dB degradation] + MCL


= -103 -6 + 30 = -79 dBm

An estimation for the minimum coupling loss MCL between base stations should in principle be provided in TX 25.942 [1]. But it is not clearly stated in there. From GSM we know that MCL=30 dB is a kind of worst case value. In R4-99631 it is demonstrated that if you excercise some care in placing the antennas, it is possible to achieve MCL=50 dB. However, even there is separete antennas for TX and RX those can not be that far away from each other that a certain minimum isolation between their antennas can be ensured, the proposal is to stick for the time being to MCL= 30 dB. Therefore the proposal is to  limit value for TX_off power: -79 dBm.

Note that in practice the value to put into the standard is immaterial. If the base station has a common receive and transmit antenna, the isolation between RX and TX is much less than 30 dB. The worst case might be 10 dB. So in practice TX_off power should be something like -100dBm. Only if there is separate receive and transmit antennas the -79 dBm TX_off might be sufficient in a practical base station. Naturally this –79 dBm is the value when considered on neighbor cell.
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TS 25.105 V3.1.0 (1999-12)
6.5 
Transmit ON/OFF power

6.5.1
Transmit OFF  power

The transmit OFF  power state is when the BS does not transmit. This parameter is defined as  maximum output transmit power within the channel bandwidth  when the transmitter is OFF. 

6.5.1.1

Minimum Requirement

The requirement of transmitOFF  power shall be better than  -79dBm measured with a filter that has a Root Raised Cosine (RRC) filter response with a roll off (=0.22 and a bandwidth equal to the chip rate.

6.5.2 
Transmit ON/OFF Time mask

The time mask transmit ON/OFF defines the ramping time allowed for the BS between transmit OFF power and transmit ON power.

6.5.2.1
Minimum Requirement 

The transmit power level versus time should meet the mask specified in figure 1.
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Figure 6.1:  Transmit ON/OFF template

6.6
Output RF spectrum emissions

6.6.1
Occupied bandwidth 

Occupied bandwidth is a measure of the bandwidth containing 99% of the total integrated power for transmitted spectrum and is centered on the assigned channel frequency. The occupied channel bandwidth is less than 5 MHz based on a chip rate of  3.84 Mcps. 

6.6.2
Out of band emission

Out of band emissions are unwanted emissions immediately outside the [channel] bandwidth resulting from the modulation process and non-linearity in the transmitter but excluding spurious emissions. This out of band emission limit is specified in terms of a spectrum emission mask  and adjacent channel power ratio for the transmitter.
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