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1 Introduction
‎The LS from TSG SA [1] suggests to consider the following 5 functionalities as prioritized for MTC 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 of ‎[2])

· Addressing

· Identifiers 

· Subscription control

· Security 
We consider it a good way to put forward the MTC work by setting up a prioritized work list. However the above 5 functionalities are only common service requirements, so it’s still not clear which MTC features (as defined in [2]) correspond to these 5 functionalities.
In this paper we provide some analysis about the above mentioned functionalities, and clarify which MTC features are related to them. 
Beside that, the 3 use cases already agreed to be included into the TR (metering, road security, consumer electronics and devices‎[3]) are also investigated. The goal is to detect which MTC features would provide support for these use cases. 

In conclusion of this analysis we define a corresponding list of MTC features that should be considered for Rel-10.
2 Discussion
2.1 Features related with LS from SA
Among the 5 functionalities mentioned in the LS, some have no relation with the MTC features. The following table shows the relations between them:
Table 1: Relation between prioritized functionalities and MTC features
	functionality
	Related MTC features

	Overload control
	many 

	Addressing
	Group Based MTC features

	Identifiers
	Group Based MTC features

	Subscription control
	none

	Security
	Secure Connection


The overload control functionality is related to a very wide range of aspects in the RAN and in the core network. There are three related use cases mentioned in the TS22.368 annex A: Radio Network Congestion, Signalling Network Congestion and Core Network Congestion. In the following we provide some analysis about these three use cases and clarify which MTC features could be used to resolve these congestion cases.
Radio Network Congestion use case
In TS22.368, it’s  defined as follows:
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 overall data transmission includes two stages: the connection setupand the data transmission itself, which means there’s possibility for congestion in both stages. For the connection setup, the reason that may lead to congestion is the limitation of random access resources. For the data transmission, the reason that may lead to congestion is the limitation of PUSCH/PDSCH resources. 
The possible solutions for congestion in the connection setup phase include: access control strategies (related with Time Tolerant MTC feature), expanding the random access resources, discretization/randomization of the random access attempts (related with Time Controlled MTC feature), etc. 
The possible solutions for congestion in the data transmission phase include: reducing scheduling latency, reducing scheduling signaling overhead, improving the resource allocation efficiency of small data transmissions (related with Small Data Transmissions MTC feature), etc.
Besides that, the example applications in the radio network congestion use case are all in line with the Low Mobility definition in ‎[2] and the Infrequent Transmission scenario. Considering the low mobility characteristics, it’s possible to find some further ways to reduce the control signaling overhead, e.g. reducing TAU and the mobility management frequency.
From the analysis above, it could be initially concluded that the MTC features related with the Radio Network Congestion use case include: Time Controlled, Time Tolerant, Small Data Transmissions, Low Mobility and Infrequent Transmission.
Signalling Network Congestion use case
In TS22.368, it’s defined as follows:
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.

Since congestion in this use case mostly happens in MME/HSS/SGSN/GW( see figure A-2‎[2]), the possible solutions in RAN side may include: spreading/randomizing the signaling peaks in the time domain, signaling compression/simplification/grouping, etc. 
Among the MTC features, only the Time Controlled feature could help to spread the signaling peaks in the time domain, while the Group Based Features could help to achieve signaling grouping. In conclusion, the MTC features related with signaling Network Congestion use case are: Time Controlled and Group Based Features.
Core Network Congestion use case
In TS22.368, it’s defined as follows:
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.
Congestion in this use case mostly happens in the GGSN/MTC server( see figure A-1‎[2]), so the available solutions in RAN side are similar to the Signaling Network Congestion use case: spreading/randomizing the signaling peaks of the same group in the time domain, signaling grouping whenever signaling for multiple group members is the same (e.g. modification of group configuration or downloading of software/firmware for the group). 
So the MTC features related with signaling Network Congestion use case are again: Time Controlled and Group Based Features.
Based on the above analysis of the possible solutions for overload control, further details can be added to the table showing the relation between prioritized functionalities and MTC features.
Table 2: Detailed relation between prioritized functionalities and MTC features
	functionality
	Related MTC features

	Overload control
	Time Controlled,

Time Tolerant,

Small Data Transmissions,

Low Mobility,

Infrequent Transmission,
Group Based MTC features

	Addressing
	Group Based MTC features

	Identifiers
	Group Based MTC features

	Subscription control
	none

	Security
	Secure Connection


2.2 Features related with the agreed use cases at RAN2#69
In the last RAN2 meeting, three new use cases were agreed for inclusion in the TR: metering, road security, consumer electronics and devices‎[3]. 
Concentrating on metering applications, it can be noticed that they are widely used in our life and work. The metering types include: consumer metering (e.g. power/gas/water/heat supply, etc.), manufacturing metering (e.g. pressure/temperature/throughput, etc.), medical metering (e.g. blood pressure/body temperature/cardiac rate, etc.).
These metering types are related to almost all MTC features. For example, the power metering is related to the Low Mobility, Time Tolerant and Infrequent Transmission MTC features, and could be optimized by the Time Controlled and Group Based features. The manufacturing and medical metering types are “always connected” and are related to the Small Data Transmissions feature. 
From the above it can be seen that the metering use case covers all the MTC features mentioned in Table 2. 
2.3 Relevant MTC features for Rel-10 
Based on the analysis and on Table 2 above, the MTC features which are relevant for Rel-10 after the LS received from TSG SA are listed in Table 3.
Table 3: Relevant MTC features for Rel-10
	Prioritized MTC features

	Low Mobility

	Time Controlled

	Time Tolerant

	Small Data Transmissions

	Infrequent Transmission

	Group Based MTC features

	Secure Connection


Proposal : It is suggested that RAN2 agrees that all the MTC features listed in Table 3 are relevant for Rel-10 .
3 Conclusion & Proposal
In this contribution an analysis of the functionalities prioritized by TSG SA has been provided, providing a correlation with the corresponding MTC features.
It is then suggested that RAN2 agrees that all the MTC features listed in Table 3 are relevant for Rel-10.
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