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 The Way Forward on M2M Discussion in GERAN
1 Introduction
Nowadays wireless networks are mainly designed for the human-to-human communication. While more new types of wireless communication appear, and one typical type is Machine-to-Machine communication. To successfully support this machine type communication, the key factor is to optimize both RAN side and core network side to fulfil the requirement of MTC applications. Therefore, it is necessary to study how the legacy network can adapt itself to different MTC scenarios in an efficient and effective way.

A series of research works have started in each WG. SA1 has created TS 22.368 [3] and provided Service requirements and optimisation categories for M2M communications. And SA2, RAN and GERAN have started work item successively since then, NIMTC [4], RANIMTC [2] and GERANIMTC [1]. 

This contribution proposes a way forward on what and how to do on M2M study in GERAN within Release 10 scope.

2 Discussion
2.1 MTC use case priority 

M2M communication is used to implement the traffic between MTC Server and various MTC devices. At present, there are five main MTC use cases under discussion in the relevant working groups [5][6][7], i.e. Smart metering, eHealth, Home automation, vehicle scheduling, and Alarming and etc.. In the following table, we make a comparison among these use cases to study the priority. In Release 10, it is an impossible mission to provide solutions for all use cases due to the limited meeting resources. So we propose to only focus on the use case with the highest priority in Rel-10.
Table 1 comparison of study priority among MTC scenarios

	Use case
	Market requirement
	Social efficiency
	Services Characteristics
	use case priority in Rel-10

	Smart metering
	Market requirement is foreseen already. And Real Smart metering networks have already been deployed.

And smart metering is required in EC Mandate M/441  


	As part of smart grids, reducing CO2 emission and preserving natural environment
	Mobility enhancements to minimize signaling, 

and having potential impact on the existing H2H network (RACH capacity, traffic channel capacity etc.), since it would make a large number of MTC devices to initiate services simultaneously
	High

	Vehicle scheduling
	Having potential market prospect, Some operators may have a plan to develop this application
	None
	Having potential impact on the H2H applications, since time controlled feature would make an always-on service in a predefined mode and put continuous pressure on the existing H2H network.
	Mid


	Asset tracking
	Having potential market prospect, Some operators plan to develop this application
	None
	Time controlled applications would put continuous pressure on the existing H2H network.
	Mid

	eHealth
	Not urgent
	An important part of measures tackling aging crisis and the relevant expenditure increase in public service 
	Time controlled applications would put continuous pressure on the existing H2H network.
	Mid 

	Home automation
	Not urgent
	None
	Random occurrence under humans’ control, but it needs mobility enhancements to minimize signaling
	Low



	Alarming
	Not urgent
	worldwide public services 
	The same random occurrence as H2H application 
	Low


From the above analysis, it can be concluded that smart metering should be the most desirable Machine to Machine application to be studied in rel-10. 
Proposal 1: 

Smart metering should be studied with the highest priority in Rel-10.
2.2 Potential GERAN impacted features
Regarding smart metering, the overload control should be solved with the highest priority to support a large number of MTC devices. To support Smart Metering, following features should be considered, and possible impacts on GERAN are analyzed for these features which may need improvement in GERAN.
· Low mobility
Metering devices are often installed in fixed positions and do not move. Simple mobility procedures can be applied in these devices. And this type of devices can be paged in a much smaller paging area than a traditional RA. This feature could consider optimization of the traffic of paging channels caused by the large number of MTC devices.

· Location specific trigger
There will be so many metering devices scattered throughout the network if every home has a gas/electric power meter. Therefore, it is necessary to evaluate the possible network architectural impacts to support Broadcast/Group Paging enhancements for device triggering [1]. Otherwise, it will be congested in the downlink channel if triggering procedure is based on per MTC device. This feature could effectively resolve the potential congestion in the downlink direction.

· Time controlled
Time controlled applications require M2M devices to send or receive data during the predefined periods. When the wake-up time arrives, a large number of meters wake up and initiate random accesses concurrently, setup connections with the network and send metering data to the network simultaneously. At this time, RACH and traffic channel will be congested. The network should be optimized to reduce the peak of random access and traffic burden, e.g., randomizing the triggering of RR connection processes.
· Infrequent transmission
Metering devices usually send their metering data after a long interval, even several months. During this dormant period, meters may detach from the network to save the network capacity and remove the unnecessary signalling. When the wake-up time arrives, they need first register themselves to the network and then send the metering data. From GERAN perspective, this feature does not have much impact.

· Small data transmissions
Metering data are usually small amount of data. During the wake-up period, metering devices will transmit small amounts of packets and metering data themselves are not large enough to have significant impact. Due to the large number of meters, the signalling exchange may increase dramatically. It is proposed to optimize the signalling to maximize the user number supported on the same radio resources.

· MTC monitoring
Events monitored by this feature would be classified into three types: events resulting from vandalism or theft, loss of connection, and jamming. The first type of events is tied with user management located in the core network. Once an event has been detected, the network needs to provide a warning notification to the MTC Server and take some measures on the resource allocation for the devices. 

Loss of connection means that the M2M device can not setup a signalling connection to the network. And jamming detection is to detect if an external jammer exists. These two events are strongly coupled with detecting the radio environment.
In addition, if a Gateway existing in this scenario, how to monitor M2M devices under the GW and how the GW to coordinate between wireless network and PAN (Personal Area Network) is also an important issue in GERAN. 
MTC monitoring may have some impact on GERAN, especially in a scenario with gateways.

· Group based MTC features

In our understanding, this feature requires an aggregation mechanism based on QoS to group MTC devices. So, the Group based radio resource management could save greatly network resource due to the large number of MTC devices. Group based feature could greatly impact both on the radio resource management and the QoS mechanism in GERAN.
Proposal 2:

We propose that overload control (e.g. Radio Network Congestion) should be the most important issue and should be studied with the highest priority for smart metering. Overload control and the following features should be studied to support smart metering in Rel-10. 
· Low mobility

· Time controlled
· MTC Monitoring (including jamming)
· Location Specific Trigger
· Small data transmissions

· Group
3 Conclusion

We propose narrow down the study scope in GERANIMTC in Rel-10 and accept the following proposals as the working assumptions in the M2M research.
Proposal 1: 

Smart metering should be studied with the highest priority in Rel-10.
Proposal 2:

We propose that overload control (e.g. Radio Network Congestion) should be the most important issue and should be studied with the highest priority for smart metering. Overload control and the following features should be studied to support smart metering in Rel-10. 
· Low mobility

· Time controlled
· MTC Monitoring (including jamming)
· Location Specific Trigger
· Small data transmissions

· Group
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