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1. Introduction

With an increasingly expanding TD-SCDMA network and a newly deployed LTE network, China Mobile is changing its view on the role of GSM network in the future as the following:

· As a carrier for voice: Because of excellent coverage, GSM is regarded as a good complement to LTE for voice service. To smoothly transfer voice users from LTE to GSM in case MS is out of LTE coverage, GSM needs to further improve its voice quality to be comparable with VoLTE.
· As a carrier for data: It is expected that data would be firstly carried by TD-SCDMA and LTE network due to the higher spectrum efficiency and GSM is regarded as a complement in case MS is out of TD-SCDMA and LTE coverage. Considering LTE would probably stimulate a surge of the amount and types of data services, operators may consider it necessary for GSM to improve its PS spectrum efficiency and capacity.

· As a carrier for MTC services: the services are typical of small data packets and need good coverage to guarantee the QoS.
This paper focus on the MTC data services in GSM and describes the possible measures to save power on MTC devices in order to extend their life cycle.
2. Discussions
China Mobile have investigated all the MTC services in the existing GSM network and found out the following two main characteristics:
· Mobile originating traffic: 99% MTC devices only transmit uplink traffic data to the network in a self-triggered way. These devices trigger themselves periodically or based on the event to communicate with the network after power on and do not receive any traffic data from the network except feedbacks. Examples are metering, fleet management, product flow management etc.
· Low mobility: 70% MTC devices are fix-located or with low mobility. Examples are metering, relics protection, anti-invasion system etc.
Different from H2H services, these characteristics enable MTC devices to communicate with the network with a much simpler mechanism thus reducing their power consumption. These possible measures are as follows:

· For mobile originating traffic, devices could power off after the network successfully received and ACKed the uplink traffic data. 
Take terminal A as an example whose deep sleep current is 0.86mA and the average standby current with screen shutoff and good network signal is 1.68mA.

Assuming that the average current during power on process which lasts about 25 sec is approximately X mA, then the power consumption during power on is X*25 mA. Assuming that the average standby time between adjacent uplink traffic bursts is N sec, then the average power consumption of these periods is 1.68*N mA if the device is not powered off after uplink transmission.

Therefore, when N > (X*25)/1.68, power will be saved if devices power off after each uplink traffic transmission. And the bigger the N value, the more power will be saved. With an averaged X value (40mA) among different terminals, the minimum value of N is calculated to be about 600 sec. (10 min.) which is the case in most scenarios in our network.
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Figure 1 Example of power consumption of MTC devices for different schemes
Proposal 1: For mobile originating traffic devices, power off after the uplink transmission would be an option to save power.
· For low mobility MTC devices, they could have much simplified idle mode procedure in order to save power. Normally these devices stay in the same PLMN and same serving cell for their lifetime, and the frequencies, cell ID, LA and RA will not change. Therefore, the idle mode procedures, e.g. PLMN selection, cell selection/reselection, location registration etc. are no longer needed except for the following cases:
1) power on for the first time

2) recovery from loss of coverage
3) frequencies saved no longer usable due to network change

4) cell camped on is no longer the most suitable one due to network change, in this case, periodic monitor of neighbor cells is needed

For the above cases, the Mobility Management Procedures, e.g. PLMN selection, Location/Route Area Update and cell (re)selection etc., might be triggered. It is estimated that for low mobility MTC devices, if measurements are not needed or just needed for a few good neighbor cells (e.g. in case that serving cell corrupts or changes), about 29% power consumption of idle mode would be saved.

Proposal 2: For low mobility MTC devices, the simplification of idle mode procedure would be an option to save power.

Other measures are observed in [1] such as extending paging cycle. It is also proposed to study this solution in GERAN but should apply only to MTC devices tolerant to possible delay and avoid any negative impact on H2H communication.
3. Summary
With the deployment of TD-SCDMA and LTE network, GSM would be a priority carrier for MTC services. To extend the life cycle of MTC devices, preliminary studies on power saving of two typical types of MTC devices have been carried out and found possible measures as follows:

Proposal 1: For mobile originating traffic devices, power off after the uplink transmission would be an option to save power.
Proposal 2: For low mobility MTC devices, the simplification of idle mode procedure would be an option to save power.

It is proposed to study power saving for MTC devices in GERAN in Release 12 and the above measures should be taken into TR scope.
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