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Proposed Guidelines for MTC work
1. Introduction
A prioritization of NIMTC functions for Rel-10 was recommended by SA#47 plenary [1] following the approval of Stage 1 (3GPP TS 22.368 [2]), as follows:
“TSG SA believes that the following general functionalities (TS22.368 sections of related requirements are also indicated) should be prioritized for work in Release 10 timeframe:
· Overload control (Radio Network Congestion use case, Signalling Network Congestion use case and Core Network Congestion use case in Annex A)
· Addressing (7.1.3)
· Identifiers (7.1.4)
· Subscription control (7.1.1)
· Security (7.1.6)”

This contribution addresses the points above and proposes associated guidelines so the work can progress in a well coordinated manner. In particular, enhancements should be driven by evidence of problems to solve. The sourcing companies expect an area of particular interest is CCCH and associated load due to MTC.
It is important to note that none of the specific service requirements
 in [2] are recommended for prioritization in Rel-10. I.e. Rel-10 is expected to focus on key enablers of MTC only as identified in the LS from SA plenary.
2. Prioritized functionalities
The functionalities above are described hereafter by means of extracts from [2]. An indication whether they are within or outside the scope of TSG GERAN work is also provided.
2.1 Radio Network Congestion Use Case 

“Radio network congestion because of mass concurrent data transmission takes place in some MTC applications. One of the typical applications is the bridge monitoring with a mass of sensors. When a train passes through the bridge, all the sensors transmit the monitoring data almost simultaneously. The same thing happens in hydrology monitoring during the time of heavy rain and in building monitoring when intruders break in. The network should be optimized to enable a mass of MTC Devices in a particular area to transmit data almost simultaneously.”
The sourcing companies see this as being within the scope of TSG GERAN work.
2.2 Signalling Network Congestion Use Case

“Congestion in the signalling network is caused by a high number of MTC Devices trying almost simultaneously: (1) to attach to the network or (2) to activate/modify/deactivate a connection. In a 3GPP system supporting MTC applications such an overload of the network can be caused by e.g. many mobile payment terminals that become active on a national holiday or by high numbers of metering devices becoming active almost simultaneously after a period of power outage. Also some MTC applications generate recurring data transmissions at precisely synchronous time intervals (e.g. precisely every hour or half hour). Preferably, the 3GPP system provides means to the network operator and MTC User to spread the resulting peaks in the signalling traffic.
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Figure A-2: Signalling network congestion.”

The sourcing companies see this as being outside the scope of TSG GERAN work.
2.3 Core Network Congestion Use Case

“With many MTC applications, a large number of MTC Devices is affiliated with a single MTC User. These MTC Devices together are part of a MTC Group. The MTC User associated with the MTC Group owns a MTC Server which is connected to the PS network of a mobile network operator via an Access Point Name (APN) using the Gi interface. The MTC Devices in the MTC Group communicate with this MTC Server. 

Typically, the MTC Devices in the MTC Group are scattered over the network in such a way that the data simultaneously sent by the MTC Devices in any particular cell is limited and will not cause a radio network overload. Despite this, when a high number of MTC Devices are sending/receiving data simultaneously, data congestion may occur in the mobile core network or on the link between mobile core network and MTC Server where the data traffic related to MTC Group is aggregated. Preferably, a network operator and the MTC User have means to enforce a maximum rate for the data sent/received by the MTC Group.
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Figure A-1: Congestion in mobile core network and on the link between mobile core network and MTC Server”

The sourcing companies see this as being outside the scope of TSG GERAN work.
2.4 Addressing
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Figure 7-1: MTC server in a public address space sending a mobile terminated message to a MTC device in a private address space

The system shall provide a mechanism, according to operator policy, where an MTC Server in a public address space can successfully send a mobile terminated message to the MTC Device inside a private IP address space.”

The sourcing companies see this as being outside the scope of TSG GERAN work.
2.5 Identifiers

“The requirements for MTC related to identifiers include the following:

- The system shall be able to uniquely identify the ME.

- The system shall be able to uniquely identify the MTC Subscription.

NOTE:  The two requirements above also apply to human-to-human communications. However, for Machine-Type Communication identifiers will have to be able to cater for a number of identifiers at least two orders of magnitude higher than for human-to-human communications. 

- The system shall provide mechanisms for the network operator to efficiently manage numbers and identifiers related to MTC subscriptions.

- MTC Group shall be identified uniquely across 3GPP networks.”
The sourcing companies see this as being mostly outside the scope of TSG GERAN work.

TSG GERAN should however guarantee that a depletion of identifiers used in radio protocols will be avoided.
2.6 Subscription control

“Subscription options for MTC Features:

- It shall be possible to subscribe to different MTC Features independently. 

- The network shall provide a mechanism for the MTC Subscriber to activate or deactivate MTC Features. 

NOTE: The activation/deactivation functionality can be provided via a web interface that is outside the scope of 3GPP specifications.

- The network shall provide a mechanism for the network operator to restrict the subscription of MTC Features (e.g. based on matching or mismatching of MTC Features).

- The network shall provide a mechanism for the network operator to restrict activation of MTC Features (e.g. based on matching or mismatching of MTC Features).”
The sourcing companies see this as being mostly outside the scope of TSG GERAN work. 

TSG GERAN should however consider defining appropriate MS Radio Access Capabilities to support M2M, as required.
2.7 Security
“The security requirements for MTC include the following:

· MTC optimizations shall not degrade security compared to non-MTC communications”

The sourcing companies see this as being outside the scope of TSG GERAN work.

2.8 Summary

Among the recommended prioritized functionalities for Rel-10 listed above, only the following need to be addressed by TSG GERAN in the feasibility study (within the Rel-10 timeframe):

· Radio Network Congestion use case.
· Identifiers: TSG GERAN should guarantee that a depletion of identifiers used in radio protocols will be avoided.
· Subscription Control: TSG GERAN should consider defining appropriate MS Radio Access Capabilities to support M2M if required.

The radio network congestion use case is expected to be the most demanding task while the two others are a consequence of the findings pertaining to this use case. 
Note as well that this prioritization is not precluding TSG GERAN guidance and feedback as required on GERAN impact of other issues that are (mostly) outside the scope of TSG GERAN.

3. Proposal

3.1 Workplan
The work on Radio Network Congestion use case should first aim at identifying whether there is any problem (e.g. showstopper, bottlenecks) in GERAN to accommodate MTC and then to study the definition of appropriate solutions addressing these problems. 
The sourcing companies believe that in order for this to progress in a timely manner, the following workplan is required. System level simulations are thought to be essential in this work. It is thus recommended that TSG GERAN approve the following steps: 

1. Define the methodology for simulations (see [11])
a. Simulation assumptions (e.g. network configuration)
b. KPIs

c. Use case scenarios and associated parameters 
2. Simulation campaign following the methodology in 1.

3. Identify problems / areas of improvement if any

4. Study solutions/improvements, and quantify their performance vs. the identified problems/areas of improvements, using the same methodology as agreed in 1.

5. Derive conclusions and recommendations of the Feasibility Study

6. Establish a Work Item should it be required as per item 5.
NOTE: It could be considered to leave the FS open in Rel-11, thus work item establishment, if required for Rel-10, could proceed upon conclusion of all topics related to Rel-10 prioritization, while the FS would continue addressing other topics.

3.2 Use case scenarios and associated parameters

It is the opinion of the sourcing companies that priority in Rel-10 should be put on addressing smart metering applications, with simulations thereof according to §3.1. 
4. Conclusions

This paper proposes, along the lines of SA#47 guidance, to focus the work in GERAN in Rel-10 on the following topics:.
· Radio Network Congestion use case.

· Identifiers: TSG GERAN should guarantee that a depletion of identifiers used in radio protocols will be avoided.
· Subscription Control: TSG GERAN should consider defining appropriate MS Radio Access Capabilities to support M2M if required.

This is not precluding TSG GERAN guidance and feedback as required on GERAN impact of other issues that are (mostly) outside the scope of TSG GERAN.

A workplan is also recommended in order to conduct studies on the Radio Network Congestion use case, with a focus on smart metering applications.

Finally, should this proposal be acceptable, it is also recommended that a telco be organized in June 2010 in order to define a common simulation methodology and associated parameters, in order for this work to progress until GERAN#47.
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