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Measurement Improvement on BCCH Carrier Power Reduction
1 Introduction
At GERAN #48, solutions on BCCH carrier power reduction were discussed. Although the impacts on legacy mobiles have been evaluated and found acceptable by [1], it should be noted that such impacts should be minimized. This paper proposes a way to avoid mobile mobility impact due to BCCH carrier power reduction for new mobiles.
2 Discussion
2.1 Potential mobile impact on BCCH carrier power reduction
Current specifications require mobiles to make measurements on BCCH carriers for cell selection/ reselection/handover. Consequently the measurement accuracy could finally have impact on mobile mobility management.
In idle mode the power measurements are made synchronized on received bursts carrying the BCCH or the PCH, which are not proposed for power reduction.
In [1] it is proposed that power reduction is applied on the BCCH carrier excluding those timeslots carrying BCCH and CCCH channels. In idle mode, measurements for the serving cell are always made synchronized on received bursts carrying the BCCH or the PCH which are not proposed for power reduction and would therefore not be impacted by such a proposal.
In dedicated/Packet Transfer/DTM mode, mobiles measure the signal level of serving cell and neighbor cells during receive slots, unused timeslots, or idle frames. The signal level on serving cell is achieved by measuring the occupied TCH which could be subject to downlink power control.
However, the case for neighbor cells becomes significantly different when only measuring the received power in non-synchronized monitoring windows positioned in unused timeslots or idle frames. Further the mobiles are required to measure 5 samples for each neighbor cell in the NCL in a period no shorter than 5 seconds. As a matter of fact, the more neighbor cells need to be measured, the shorter the interval between consecutive samples is. Thus when measurement is allowed, the monitoring window of a mobile might fall in any timeslot of the BCCH carrier in the neighbor cell. Consequently if power reduction is applied on the neighbor cell’s BCCH carrier the measurement result might be biased depending on whether the monitoring window for the neighbor BCCH carrier captures parts of a timeslot without power reduction
2.2 Proposals of measurement improvements for new mobiles
From the above discussion it can be seen that the potential impact on mobile mobility performance on BCCH carrier power reduction is resulting from the uncertainty of the transmission power of the sampled timeslot(s) or (i.e. whether power reduction is applied or not on the slot(s)). If further information can be obtained by the MS to assist the sampling procedure such impact could be remarkably alleviated.
One possible way would be to tell the MS the power reduction information (e.g. timeslots of the BCCH carrier where power reduction has been applied, maybe along with the amount of power decreased) of each neighboring cell. But due to the low DL signaling rate as compared to the sampling rate of the MS, one prerequisite of such a solution is that the transmission power of each timeslot of the BCCH carrier does not change frequently (i.e. no dynamic power control on TCH timeslots as proposed in [1]). 
In synchronized networks, or when the MS has previously read the BSIC of the target neighboring cell, the MS knows exactly on which timeslot a sample has been taken, so it can perform some kind of compensation on those samples where the transmission power has been decreased, or it can simply tune the sampling time to match those timeslots with full transmission power in the BTS. Such improvement can be applied in both idle and active modes after the MS has demodulated the SCH on the neighbor BCCH carrier.
Even in the case when the timing relation to the timeslot structure of the neighbor cell is not known by the MS, the MS can utilize the power reduction information to avoid sampling timeslots without full transmission power as much as possible. This can for instance be done by matching the sampled power level curve with the transmitted power level curve drawn from the signaled power reduction information, and then sliding the monitoring window accordingly.
The following figure shows an example: if the MS is in cell A and there is a neighbor cell B with power reduction on its BCCH carrier, the network notifies the MS in cell A about the power reduction information of cell B. Accordingly when measurements are triggered the MS can solely listen to the timeslots with full transmission power instead of listening to a random timeslot on that BCCH carrier. If the two cells are controlled by the same BSS, the BSS can know the power reduction status for each cell and retrieve the information for notification to mobiles. Otherwise the BSS can know the status for each cell via OAM.
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Figure 1  power reduction notification illustration
2.3 Pros and cons

As described above the solution can minimize the impact on MM performance by changing measurement behavior of new mobiles. 
The solution might introduce additional delay of the whole time spent on completing NCL measurement for some samples might be discarded and the MS has to find another idle frame to measure. However such delay would be very short (at millisecond level) because in most cases the number of contiguous idle frames used for measurements is larger than 8 and therefore the MS can easily find a different frame to measure another timeslot without power reduction in the same period. Compared with the current requirement of totally more than 5 seconds, such delay seems not a problem.
3 Conclusions
In this paper, a possible solution for new mobiles to better support BCCH carrier power reduction is proposed and is believed worth studying within the BTS Energy study item.
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