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Introduction
As discussed in [1], battery charging may be inconvenient or impossible for some MTC devices. Power saving optimizations should be considered for some specific requirements of MTC.
It is discussed in this document how to save limited MTC device power in idle mode. Our proposals would be beneficial for some MTC applications that are less sensitive to call setup delay. 
MTC Paging Cycle
UE in Idle mode periodically monitors paging every paging cycle. The current value of default paging cycle up to 2.5s seems to be expensive to MTC devices. For example, smart meters would not be required to receive pagings every 2.5s. We assume that we need more large value of paging cycle e.g. 10 min, 1 hour or 1 day. It is noted that such large value of paging cycle would not be applicable to a normal UE.
Proposal 1: The paging cycle should be extended for MTC devices.
To achieve such extremely long paging cycle, the value of paging cycle could be extended in system information. However, with such large value of paging cycle, if UE misses one paging, UE needs to get the next paging after one paging cycle which can be long. Thus, whenever MTC devices wake up every paging cycle, it can be beneficial that MTC devices check paging multiple times to make sure reliable reception of paging, e.g. as shown in figure 1.
Proposal 2: MTC devices receive paging multiple times at every MTC paging cycle.
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Figure 1. MTC paging cycle

System Information

UE in Idle mode periodically monitors change of system information. To monitor change of system information, UE can monitor paging with indication of system information modification. MTC devices may not need to keep track of change of system information by receiving paging because monitoring system information like normal UEs could drain limited battery power of MTC devices. In our opinion, the proposal 1 could be beneficial also for monitoring change of system information.
Proposal 3: MTC devices monitor change of system information along with long MTC paging cycle.
However, if MTC devices monitor paging with long paging cycle, MTC devices may not recognize whether or not system information is changed during long paging cycle e.g. 1 day. As a result, the proposal 1 has the following drawbacks:
· Drawback 1: MTC devices in idle mode may need to receive fresh system information before reading paging e.g. because configuration of paging can be changed.
· Drawback 2: MTC devices in idle mode may need to receive fresh system information before triggering the RRC connection establishment procedure to send a report to the MTC server e.g. because RACH parameters can be changed.
Regarding the drawback 1, if paging cycle is very long, time of reading system information before paging may not be problematic because time of reading system information is not too much compared to long length of paging cycle. Thus, every MTC paging cycle, MTC devices could receive system information for MTC and monitor paging.
However, since change of paging configuration for MTC in system information is infrequent, a cell could align change of system information related to MTC with MTC paging cycle. With this alignment, as normal UEs, MTC devices could read changed system information after paging only if the paging for MTC indicates system information modification.

Regarding the drawback 2, the drawback 2 will result in delayed call setup which could be sensitive to a certain MTC applications e.g. health care. However, some MTC applications such as smart metering will be less sensitive to call setup delay. Reading of fresh system information before triggering the RRC connection establishment procedure would not cause a problem.
Conclusion

In summary, we propose the followings:
Proposal 1: The paging cycle should be extended for MTC devices.

Proposal 2: MTC devices receive paging multiple times at every MTC paging cycle.

Proposal 3: MTC devices monitor change of system information along with long MTC paging cycle.
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