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BCCH Carrier Power Reduction Methodology
1. Introduction

At GERAN meeting #47, a new study item was agreed on BTS Energy Saving [1]. Methodologies were investigated to achieve less power consumption of network equipments. A possible solution had been discussed on GERAN #48, trying to decrease the output power of BCCH carrier that modulated in GMSK [2]. During BTS Energy Teleconference #1, a new methodology on BCCH power reduction with simulation results had been discussed [3]. This paper is to make clear explanations to this new methodology. Its enhancement to legacy solution is also discussed.
2. Background
The current specification indicates that BCCH carrier signal is continuously transmitted on all timeslots. Besides, the GMSK modulated BCCH carrier is transmitted with maximum power. It is considered as a target within BTS Energy Saving area.

Voice Activity Detection (VAD) is used to check the silence/active period of Discontinuous Transmission (DTX). One advantage of the DTX feature is to reduce the power consumption of base station and mobile station.

When BCCH output power reduction is used, some timeslots, for instance, idle timeslot, may have a 2 dB power reduction. This proposal has been discussed during GERAN #48[2]. It brings less power consumption for the idle timeslots of BCCH carrier. 

The new method discussed in this paper aims in obtaining more power reduction of BCCH carrier, from the traffic channels in dedicate mode. For the traffic channels configured on BCCH carrier, they have to continuously transmit with maximum power, even if DTX feature is applied. Then, a new power reduction mechanism is applied to the DTX silent period, which aims in finding a candidate solution of BTS Energy Saving.

3. Evaluation
This section uses figures to explain the mechanism of DTX power reduction method. It compared the power consumption status before and after this method is used.

Idle timeslots power reduction method (legacy solution):
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Figure 1  BCCH Carrier Power Reduction on Idle Timeslots
From Figure 1, the legacy solution reduces the BCCH carrier output power of idle TCH timeslots. But it has limited effect when the traffic load is high. During peak time, most TCH timeslots on BCCH carrier may be occupied. The legacy method could not save much energy in this case. 
Applying DTX power reduction method as enhancement:
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Figure 2  BCCH Carrier With DTX Power Reduction Method

The new method saves more power when the traffic load is high. Normally, 4 timeslots on BCCH carrier are configured as TCH channel. Furthermore, the maximum number of TCHs configured on BCCH carrier could be 6 (no preceding timeslot for control channel). 
The dynamic channel assignment algorithm is not involved in technical specification. Source companies may have different solutions when allocating a new coming user to an available channel. Since BCCH carrier is continuously transmitted with full power, the TCH channels configured on BCCH carriers are probably with better signal strength and C/I. Base station normally assigns users to an available channel with better quality. In other words, if all TCH channels are set with the same priority level, TCH on BCCH carrier may be occupied first. Even if the traffic load of entire network is not high, there are not many idle TCH resources on BCCH carrier. From this point, this new method should be a promising solution.
Co-exist with other candidate solutions:
Although not defined in specification, some energy saving solution had already been applied in GSM radio network now. One existing solution is switching some TRXs to sleep/power saving mode when the traffic load is low, for instance, during deep night. It may need to move all traffic loads to some target TRXs to obtain some idle TRXs. The BCCH is within the target TRX, because it should be the last TRX to be turn off. In that situation, there may also results in less idle timeslots on BCCH carrier. Then, the DTX power reduction method discussed in this paper would be a good choice.
4. Conclusion

This contribution includes the reason of raising this new power saving method. It is expect to achieve less power consumption even when the load on BCCH carrier is high. The impacts on network performance (handover, cell reselection etc.) are under research. The evaluation work is going to be made by simulation. 
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