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GMSK output power decrease on the BCCH carrier

1
Introduction

While reduction of BCCH output power was initially introduced to cope with necessary backoff for transmission of higher order modulation types, it has recently been proposed also for GMSK modulated bursts on the BCCH carrier [1]. This change can significantly reduce the energy consumption of the BTS and will therefore be studied in GERAN as part of a new study item BTSEnergy with wide industry support [2].

In this document the functional changes in the postponed CR [1] are taken as a valuable starting point for further analysis. Additional changes to TS 45.008 are proposed especially with regard to MS requirements and notes on network impact. Specific text proposals are given for discussion to support the study item and to make the CR to 45.008 consistent.
2
Text proposals

Section 7.1 in TS 45.005 provides a functional specification of the allowed RF level variation of the BCCH carrier. The changes proposed in [1] will be a good way forward to specify the extension of power reduction to the case of GMSK modulated bursts.

Furthermore Section 7.1 in TS 45.005 addresses the MS requirements and risks associated with the RF level variation of the BCCH carrier. These paragraphs should be consistently changed together with [1] as proposed in the following.

2.1
Limited scope of MS requirements
The MS requirements on signal strength measurements are defined for the case when only GMSK modulation is used on the BCCH carrier without variation of RF level. There are no defined signal strength measurement requirements for the MS if other modulations are used on the BCCH carrier or if variation of RF level between any two timeslots is applied.
The scope of MS requirements on signal strength measurements has been limited already with the introduction of EDGE and becomes even more limited when the output power reduction is extended to GMSK modulated bursts. While this limitation can only be stated for legacy MS, it should be studied to improve the MS requirements and tests on signal strength measurements for new MS supporting BTS energy saving.
2.1
Network risks
NOTE 2:
If the operator decides to allow in certain cells for the usage of modulation types other than GMSK on the BCCH carrier or for a variation of RF level between two timeslots, the cell selection, cell reselection and handover procedures involving these cells will be somewhat sub-optimal. This is due to the fact that the signal level measured by the MS at some instances in time will be affected by the possibly lower output power level of some timeslots and by the power fluctuation resulting from modulation types other than GMSK. The extent of the performance degradation is dependent upon the measurement schedule in each particular MS as well as upon the used output power decrease and the current load of the modulation types on the BCCH carrier. By limiting the maximum number of time slots, carrying modulation types other than GMSK or selected for RF level reduction, being simultaneously allowed on the BCCH carrier, and/or carefully selecting the values of involved network parameters, the impact on the above mentioned procedures may be minimised. Additionally, in areas with very low cell overlap, some coverage loss effects may have to be taken into account by the operator when selecting network parameters.

NOTE 3:
In the case that QPSK, AQPSK, 8-PSK, 16-QAM or 32-QAM modulations or variations of RF level between two timeslots (see Note 2) are allowed on the BCCH carrier and frequency hopping including the BCCH carrier is used, the reception quality in connected mode for some fast moving MS (meaning MS experiencing Doppler frequencies of 100 Hz or more) may be degraded. This may be seen as a backwards compatibility problem for some existing MS, most likely occurring if the used APD is larger than 2 dB.

The notes provide a valuable description of network risks to be analysed as part of the study. While the risks become more widespread for legacy MS, improved MS requirements and tests on signal strength measurements should mitigate or even completely avoid the risks for new MS supporting BTS energy saving.
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