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On the signalling of temporary uplink power restrictions
1. Introduction

In [1], [2], and [3], the possible problem of an MS supporting high multislot classes at maximum output power was discussed (The maximum number of timeslots in the uplink in combination with the maximum TX power in each TX burst may cause heat problems in handheld mobile phones if this constellation lasts for some time.). It was identified that a solution could be to let the MS reduce its output power for a limited period of time. 

2. Discussion of current proposal

In [4] it is proposed that, if the MS cannot continue transmitting in a given constellation, the MS shall be allowed to reduce its output power and inform the network about the size of the power reduction from the MS power class, which is proposed to be between 0 dB and 6 dB with a resolution of 2 dB.

Heat problems are particularly likely to occur when an MS encounters a high path loss and the network commands the maximum TX power level. However, at a high path loss, a reduction of the TX power level may be unacceptable.

Let us suppose an MS with power class 4 (33 dBm) and multislot class 10 (2 uplink timeslots) is transmitting during 2 timeslots at 33 dBm (Figure 1). Following the procedure proposed in [4], the MS may signal to the network that it requires a power reduction by 2 dB from its power class. The MS will then reduce its output power to 31 dBm (Figure 2). 

Since the link budget does not allow for a TX power reduction, the network could, in response to the message from the MS, reduce the number of allocated timeslots from 2 to 1. With only 1 TX timeslot, the MS can resume transmitting at 33 dBm. According to the procedure presented in [4], the MS will signal a power reduction of 0 dB to indicate that it now can transmit again according to its power class. This means that a second signalling is needed. Moreover, the second signalling may even be misinterpreted as the MS transmitter having already cooled down and the MS being ready to go on transmitting with 33 dBm on 2 timeslots.

3. Solution with reduced signaling

To avoid that second signalling, this contribution proposes a different criterion: The Tx power averaged over one TDMA frame. This value is easily calculated, in the example of Figure 1 it is the output power according to the power control level, i.e. 33 dBm = 2 W, multiplied with the number of timeslots at that power level, i.e. 2, and divided by 8, since there are 8 timeslots in a TDMA frame. 2 W · 2/8 = 0.5 W = 27 dBm.

Similarly, the MS and the network can calculate the maximum TX power of the MS, averaged over one TDMA frame, based on its power class and its multislot class. It equals 27 dBm for an MS that has power class 4 and multislot class 10. If such an MS signals a reduction of the TX power, averaged over one TDMA frame, by 2 dB, the network will know that the maximum TX power, averaged over one TDMA frame, is 27 dBm – 2 dB = 25 dBm. Thus the network knows that 2 timeslots at an output power of 31 dBm, resulting in an average TX power of 25 dBm (Figure 2), or 1 timeslot at an output power of 33 dBm, resulting in an average output power of 24 dBm (Figure 3), are valid constellations. If the network reduces the number of timeslots in the uplink to only 1 timeslot, the MS need not inform the network about the possibility to resume transmitting at 33 dBm. And when, after cooling down, the MS informs the network about a 0 dB reduction, then the network knows that the MS is ready to go on transmitting with 33 dBm on 2 timeslots.
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Figure 1: Burst TX power and averaged TX power for original MS capability.
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Figure 2: Burst TX power and averaged TX power for reduced transmission power level.
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Figure 3: Burst TX power and averaged TX power for reduced TX time slot number.

4. Summary and conclusion

If the necessity to reduce the TX power is signalled based on the maximum output power according to the MS power class, a second, misleading signalling will be needed when the network reduces the number of timeslots, and this is very likely to happen. If the power reduction refers instead to the maximum Tx power, averaged over one TDMA frame, this second signalling is avoided.
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