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1. Introduction

This document discusses the items having a impact to transmit timing template requirement in TDD mode. The transmit power template has to be specified in order to prevent UE from overlapping a received downlink burst with a uplink burst sent in a consecutive time slot. The proposal for minimum requirement for this requirement is also included.

2.  discussion

Depending on the size of a TDD cell it is required for  the received signals from different users at the Node B be advanced in timing. This is needed since channel estimation at BS must be aligned within the mid-amble window to provide a reasonable channel estimation for joint detection.

There are four key parameters that have to be taken into account when specifying transmit time mask, especially when considering ramping during a guard period. 

1. Timing advance

For large cells, the timing advance is necessary otherwise channel estimation will not work properly. Currently, we should support cells of having 4km radius for rural/macro case [1]. This corresponds to round trip delay of 26,7(s. Having a cell radius of 1,5km (urban/macro), corresponding round trip delay is 10(s which equals to TA of 5(s.

2. Switching time

From implementation point of view, the time required for ramping high dynamic range (>90dB) is of great importance. Earlier experiences in GSM system shows that ramping is very demanding even with much lower dynamic range. As reference, the ramping time or guard period is 28(s and corresponding dynamic range is 59dB in GSM.

Consequently, it is very evident that there should be a possibility to utilize for the switching time equal to  the quard period (96 chips), since we must power up and down several amplifier stages without any discontinuities in the output power. Abrupt or very short transition time will most probably cause some oscillation and high current spikes in transmitter chain, and that takes time until the output power settles down. In base station side, this is even more critical due to linearization of power amplifier.

3. Delay spread

Under typical urban fading conditions, delay spread is not greater than 5(s [2].

4. BS synchronization accuracy

The timing error of BSs synchronized to each other shall be less than 5(s [3].

The figure 1 illustrates a situation, when UE has to operate in large cells (i.e. r=3km -> round trip delay=20(s).










Figure 1: Cell with timing advance.

From the previous figure 1 can be concluded that in large cells adjacent RX and TX slots will overlap in UE, even with impossible 1(s switching time. Hence, it is necessary to prevent this situation. This can be avoided by having one 'empty' time slot between active RX and TX slot. 

Based on these considerations the following minimum requirement for the transmit time mask is proposed for the UE and BS. The proposal covers normal bursts, access bursts and the behaviour in the case of several consecutive transmission slots.








   Figure 2. Time mask for normal burst (burst types 1 and 2).







Figure 3. Time mask for access burst.









Figure 4. Time mask for consecutive transmitted bursts.

3. conclusion

Transmitter power template of UE has been proposed to be incorporated into TS 25.102. Also, it has to be specified that consecutive RX and TX slots are not mandatory for UE in 3GPP TDD standard, since we are not conviced  e.g. how efficient is DCA algorithm in the case of overlapping RX and TX slots could be.
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