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Introduction

TS22.368v0.3.0 [1] gives some services requirements on NIMTC (Network Improvements for Machine Type Communications). However, the optimisation of power consumption reduction to the applications in Annex B [1] has not addressed. Power consumption reduction is essential for environments (go Green!) and increasing the availability of MTC (Machine Type Communications).

Problem statement

Conventional MTC equipments utilise various power saving techniques, the typical operation tends to prevent this power reduction to be optimised. A main obstacle for reducing power consumption for e.g. user equipments supporting machine-to-machine communications is the networks paging operation.

In current cellular communication systems, the user equipments may temporarily enter power-down modes wherein a number of functions may be switched off. For example, the power to some or all elements of the receiver may be switched off. However, in current cellular systems, the user equipments must wake up and monitor the paging channel regularly in order to detect whether any paging messages are transmitted to the user equipment. 

For example, in GSM, the parameter BA_PA_MFRMS indicates how often the user equipment will power up the receive circuitry to monitor for paging messages. The BA_PA_MFRMS can be varied from 2 – 951 multiframe periods = 0.47 – 2.1 seconds. Thus, the user equipment is required to exit the power-down mode at least every 2.1 seconds in order to detect if the network is trying to initiate a communication by sending a paging message to the user equipment. This is a major factor in preventing optimised power consumption and is particularly unsuitable for machine-to-machine applications where paging messages may be transmitted with intervals of perhaps several days or weeks.

Furthermore, merely extending the time interval between paging channel measurements would require that the existing deployed infrastructure would need to be modified. As this is very complex, resource demanding and costly to do, any such approach is impractical and is unlikely to be employed by the operators or indeed included in the technical specifications for the cellular communication system.

Proposed solutions

The issue mentioned above cane be addressed by not only limiting the time in which the user equipment monitors the paging channel but also by synchronising the paging operation of the network to the timing of the monitoring of the paging channel by the user equipment. Furthermore, this synchronisation can achieved using uplink control channel messages transmitted from the user equipment to the network. The uplink control channel messages can specifically be control channel messages that are transmitted for other purposes, with the paging operation of the user equipment and the network being synchronised to these messages. For example, the control channel messages may be periodical update messages such as for example a periodic location update message, a short message (SM), a PS request, or CS request. This approach is aligned with current specification section 6.2.6.
The user equipment monitors a paging channel when in the active monitoring mode but not when in the power-down mode. The network is arranged to transmit paging messages in response to a detection of the control channel message from the user equipment. The method may allow a much longer power-down interval thereby reducing power consumption and increasing battery life and availability of MTC.
Changes in TS22.368
New section below is added.
6.2.9
Low Power Consumption
This category will introduce improvements to enable MTC for applications that need long battery life with high availability, low power consumption and no deed to monitor networks paging messages during power down mode. 
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