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Event -Triggered Neighbor Cells Measurement 
1 Background
As described in [1], in current specification, measurements for cell re-selection in idle mode include the measurement and BCCH data reading of both serving cell and neighbor cells. It could be up 45% power consumption used for neighbor cells measurement when the MS is in idle mode for one day.

Such power consumption for the legacy MS is necessary to assure the service when the users are moving. The signal level of serving cell should be always the best. However, for the MTC devices, which are characterized by low mobility or stationary, the neighbor cells measurement can be simplified. An optimized measurement for neighbor cells is proposed in this paper. 
2 Optimized measurement for neighbor cells
In normal operation, the MS should perform the periodic measurement in idle mode as shown in figure 1. It includes

· monitor BCCH data of serving cell
· decode BCCH data of 6 strongest
· reconfirm BSCI of 6 strongest (if the BSIC is changed, the MS should identify the new BSIC, and then reconfirm it subsequently)
· read PCH (the signal levels of serving cell and neighbor cells are monitored accompanied with PCH reading )

[image: image1.emf]Power on 

Measurements for 

cell selection

monitor BCCH data of serving cell (per 30s)

1-read PCH 

2-monitor of received signal level of serving cell

3-monitor all BCCH carriers as indicated by the BA list 

(per ~2.5s)

identify BSIC 

of 6 strongest

reconfirm BSIC of 6 strongest (per 30s)

decode BCCH data of 6 strongest (per 300s)

...

...

...

Figure 1 Legacy periodic Measurement
To simplify the neighbor cells measurement, it’s proposed the neighbor cells measurements are triggered by several events as show in figure 2. Consequently, the MS should only perform the periodic measurement including,
· monitor BCCH data of serving cell
· read PCH (the signal levels of serving cell and neighbor cells are monitored accompanied with PCH reading )
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Figure 2 Optimized periodic Measurement
Event A happens when the MS is PCH reading. It could be PCH decoding error or the low signaling of serving cell.

Event B happens when the MS is monitoring the BCCH data of serving cell. It could be decoding error or synchronization error.

When Event A/B happens, the neighbor cell measurement is triggered as figure 3.The MS starts to identify the BSICs of the top N neighbor cells. The sequence of the top N Ncells are sourced from the latest signaling level monitoring for neighbor cells. It’s performed associated within the PCH reading procedure. Then the MS tries to read the BCCH data of the top N Ncells. If such events have happened before and the BCCH data of part or all of the top N Ncells have already been stored which are still in the valid period, this step can be omitted. After that, the MS can perform the reselection algorism as legacy mechanism. When the MS decides to reselect to a new cell, the neighbor cell measurement is completed and the MS acts as shown in figure 2 in the new cell.
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Figure 3 Event -Triggered Neighbor cell Measurement
In the triggered neighbor cells measurement, the signaling level monitoring for the Ncells are hold within the PCH reading procedure. It’s the same as current mechanism. One possible way is to cancel the monitoring for the Ncells during this period and more power saving can be reached. However, from the view of sourcing company, there is no need to make such an optimization to avoid the receiver frequently switch on/off in the PCH reading procedure. As shown in figure 4, the MS only reads PCH in the Time Slot 0 and between two 51-multiframe, there is abundant time for the monitoring of the Ncells. The signaling level monitored here will be used for the possible event-triggered neighbor cell measurement.
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Figure 4 PCH reading in DRX mode
3 Evaluation and Discussion
The following parameters are utilized in evaluation for the proposal in section 2:
· Only 3 carriers in BA list are monitored;
· Only the first and second strongest neighbour cells are monitored;
· Two trigger events happen in 1 day and 1 hour measurements for neighbour cells for each trigger are needed for a suitable cell re-selection.
· Table 1 power consumption for Triggered measurements of neighbor cell
	power consumption
(uJ) 

(legacy, in figure 1)
	power consumption 
(uJ)
(proposal, in figure 2)
	power saving ratio

	37267770 [1] 
	21582616 
	42.1%


The comparison between power consumption with existing specification and optimized procedure are shown in Table 1. The power saving ratio is up to 42%. 
Furthermore, such an optimization is only applied in the measurement for neighbor cells but not the serving cell. There is no impact on the current MO and MT service.
4 Conclusion
An Event -Triggered Neighbor cell Measurement for idle mode is proposed to applied in MTC device in idle mode for power saving. Such an optimization has no impact on the current MO and MT service. Furthermore, significant benefit can be found compared with legacy mechanism.
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