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1. Introduction

A transmit ON/OFF Time mask for TDD-mode is presented in 25.105. The existing time mask is close to implementation limit. This proposal takes in to account both implementation limit and system performance.

2. Discussion

When BS are located close each other (i.e. co-located) the TX power needs to be in level of TX off power, which is stated in standard [4] (-79 dBm). When BSs have longer distance between them then slightly higher level is allowed for TX off power because of propagation loss. –33dBm level is enough to protect those BS that are located e.g. 500m away from other BS. These two requirements lead to two phase ramp up and ramp down mask.

Securing own receiver performance even lower TX off power levels might be required but they are not needed to put in standard. 

The BS time mask is derived by looking at synchronized BSs.
In the next chapters there will be presented the time mask to protect 1) co-located BS and 2) neighbour BS.

2.1 The proposed mask for co-located BS is:

For ramp up time 

[Ramp up]
= [Guard Period] - [max delay spread plus timing error] - [BS synchronization error]


= 96 chips  - 57 chips  - 12 chips

= 27 chips


(Power level before ramp up is –79 dBm)

In time scale this means:


= 24.96 us  - 14.84 us  - 3.12 us 

= 7.02 us

For ramp down time

[Ramp down]  = [Guard Period] - [BS synchronization error]


= 96 chips - 12 chips

= 84 chips


(Power level after ramp down is –79 dBm)

In time scale this means:


= 24.96 us - 3.12 us 

= 21.84 us
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Figure 1. Time mask needed to protect synchronised co-located BS.

2.2 The proposed mask for neighbour BS is:

For ramp up time 

[Ramp up]
= [Guard Period] - [max delay spread plus timing error] - [BS synchronization error] + [propagation delay to neighbor cell]


= 96 chips  - 57 chips  - 12 chips + 7 chips

= 34 chips


(Power level before ramp up is –33 dBm)

In time scale this means:


= 24.96 us  - 14.84 us  - 3.12 us + 1.82 us

= 8.84 us

For ramp down time

[Ramp down]  = [Guard Period] - [BS synchronization error] - [propagation delay to neighbor cell] - [max delay spread]


= 96 chips - 12 chips – 7 chips – 46 chips

= 31 chips


(Power level after ramp down is –33 dBm)

In time scale this means:


= 24.96 us - 3.12 us – 1.82 us – 11.96 us

= 8.06 us
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Figure 2. Time mask needed to protect synchronised co-located BS.
Sum of these two requirements leads to the proposed time mask is illustrated in Figure 3.
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Figure 3 Proposed time mask with previous and next time slots.
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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 –79 dBm 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 6.1.
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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. 
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