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On BTS Energy Saving
1 Introduction
At GERAN #47, a study item for BTS energy saving, see [1], was created to study potential solutions to enable energy saving within BTS.
This document contains some discussions about possible areas which the sourcing company believes are worth studying for BTS energy saving enhancements.
2 Areas for study of BTS energy saving
2.1 Optimization of power consumption of the BCCH carrier
Current specifications require that the BCCH carrier shall be continuously transmitted on all timeslots, and that GMSK modulated bursts on the BCCH carrier shall always be transmitted at maximum TX power. This is believed crucial in that it provides a beacon frequency to enable cell selection and reselection of the mobile station. Further, since the frequency planning of the BCCH layer is often sufficiently loose (typically 4/12), interference due to high transmission power (i.e. lack of dynamic power control) on the BCCH carrier is believed not to be a problem.
However, as operators are striving to lower power consumptions for base stations, the BCCH carrier has been seen as one of the major sources of low energy efficiency which are not in accordance with the concept of green radio. Therefore it’s beneficial to find some means to optimize the power consumption of the BCCH carrier while keeping the impacts on overall network performance (e.g. handover, cell selection/reselection) as low as possible.
It should also be noted that to some operators who have very limited frequency bandwidth, and in some network deployments like GERAN/UTRAN re-farming, frequency planning of the GSM network might have to be sub-optimum (e.g. tighter BCCH layer reuse). In such networks, when voice traffic channels are configured non-hopping on the BCCH carrier, improvements of call quality could be observed when the downlink transmission power is optimized to some extent for those TCH’s. This positive effect may somehow compensate the adverse impact of power reduction on handover and cell selection/reselection.
At GERAN #47 it was proposed that a power reduction of 2 dB is allowed for GMSK modulated bursts on the BCCH carrier ([2]). This is certainly the way forward to open the door for the optimization, except that the extent of the power reduction should in the first place be carefully studied in GERAN before a good balance is found between the gains and losses of such a reduction.
2.2 Power-saving mode for the TRX
During low traffic periods (e.g. at midnight) most TRX’s in a cell are normally in idle state, thus it is desirable to put at least part of these TRX’s in power-saving mode by means of deactivating at least some of the components (e.g. power amplifier) of each TRX. As the power consumption of devices like the PA accounts for a major part of the total power consumption of the TRX which itself accounts for a major part of the total power consumption of the BTS, this feature is believed to be able to considerably lower operators’ OPEX.
The power-saving mode can be defined at either TRX level or at timeslot level.
· Power-saving mode at TRX level. In this case some implementation dependent strategies should be defined to optimize the allocation of traffic channels (e.g. avoid evenly distributing the allocated traffic channels among all TRX’s, or occasionally hand over calls between TRX’s to maximize the number of TRX’s that can be put in power-saving mode), and to dynamically adapt the power mode of operation of the TRX’s to the variation of traffic loads in a cell.
· Power-saving mode at timeslot level. In typical TRX’s, power consumption exists on every timeslot irrespective of whether there is traffic load on it. This can be improved in such a way that all idle slots are put in power-saving mode, eliminating the need for power consumption on these slots. By setting power-saving mode at timeslot level, fine-grained power management is automatically achieved without the need for complicated channel allocation strategies. Further, this feature can be combined with “power-saving mode at TRX level” to maximize power savings of the BTS.
The above mentioned features can be implemented without changing the current specifications. It is FFS how to further exploit the benefits of defining a power-saving mode for the TRX by means of standardization.
2.3 Dynamic cell power off
In some network deployments (e.g. in a dual-band network where an 1800 MHz cell is within the main coverage area of a 900 MHz cell) the concept of power-saving mode can be extended to cell level. When the traffic is low the BSC can select to put some base stations at power-saving mode while still keeping full coverage of the BSC. Similar to power-saving mode at TRX level, traffic loads in corresponding areas should be closely monitored, and actions should be taken to wake up some base stations when the traffic loads go higher.
3 Conclusions
In this contribution, some possible solutions of BTS energy saving are presented which are believed worth studying within the BTSEnergy study item.
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