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1. Introduction
The objective of the WI on MTC agreed by RAN#49 in [1] is to specify RAN solutions to protect the network from overload in the following two scenarios:

· (Scenario 1) when an application requests many MTC devices to do “something” at the same time; and/or
· (Scenario 2) when many MTC devices are roamers and their serving network fails, then they can all move onto the  local competing networks, and possible overload the not (yet) failed network(s).

In this paper, some possible RAN solutions for scenario 2 (handling of roaming MTC devices) are analysed, and a way forward is suggested.
2. Discussion
Regarding Scenario 2, the objective is to specify RAN mechanism(s) to prevent a large number of roaming MTC devices from accessing a VPLMN at the same time. 
Two types of solutions could be considered to address this issue: 

1. ACB schemes: ACB mechanism could be extended the to apply selective barring for roaming MTC devices
2. RRC Connection Reject/Release solutions: The RAN node could selectively reject RRC Connection Requests from roaming MTC devices and could apply specific (longer) wait times in these messages in case of roaming MTC devices. 
Pros and cons of the two approaches are briefly summarized in the following sections and a way forward is then suggested.
One of the benefits of using ACB schemes to prevent roaming MTC devices from accessing a VPLMN is that the network does not have to receive the information that a given user is a roaming MTC device to be able to apply specific mechanisms to prevent it from accessing the network.
However this would require the introduction of additional parameters (e.g. ‘roaming MTC’ specific barring factor and barring times). Furthermore, this would be in contrast with some of the principles proposed in [2] and [4], and specifically with the assumption that the 'low priority access' (and not the ‘MTC indicator’) is the only trigger to activate RAN congestion overload protection mechanisms (i.e. ACB schemes). This allows RAN congestion overload solutions to remain completely service agnostic. 
So, if the ‘MTC property’ should not be used to activate specific ACB solutions, the same should obviously apply to the subset of ‘roaming MTC devices’ as well.
On the other hand, it should be noted that by relying on the specific ACB scheme for 'low priority’ access requests defined in [4], it would be possible to automatically prevent all roaming MTC devices characterized by ‘low priority’ from accessing a given VPLMN, with no need for further changes (apart from the ACB scheme defined in [4]).
If is really required to apply specific rules also to roaming MTC devices NOT characterized by ‘low priority’ (with respect to non-roaming MTC devices with the same priority) than the solution is certainly the use of selective RRC Connection Reject/Release messages.

The only possible problem with this approach is the need for the roaming MTC device to inform the RAN node of its ‘roaming identity’ during the RRC Connection Establishment procedure. 
However, the solution outlined in [3] shows that, for the UMTS case, it’s possible to add a ‘roaming-MTC-indicator’ in the RRC Connection Request messages as well. For LTE, this additional indicator would have to be added in the RRC Connection Setup Complete message.
When the RAN node is aware that the CN is congested and it wants to prevent roaming MTC devices from further overloading the network, the RAN node can selectively reject (in the UMTS case) or subsequently release (for both UMTS and LTE) RRC connections based on the presence of the ‘roaming-MTC-indicator’, and possibly also include longer wait times in the RRC Connection Reject/Release messages.  
Proposal 1: In order to provide a solution for Scenario 2, if it is required to apply specific rules also to roaming MTC devices NOT characterized by ‘low priority’, a ‘roaming-MTC-indicator’ shall be included in the RRC Connection Request message (for UMTS) and RRC Connection Setup Complete message (for LTE).  

Note: The Draft CR to TS 25.331 in [5] suggesting the introduction of ‘New Indicators in RRC Connection Request’ already incorporates the proposal to add the ‘roaming-MTC-indicator’ as well.
3. Conclusions & Proposals
In this paper, some possible RAN solutions for the handling of roaming MTC devices have been analysed. It is finally suggested that:

Proposal 1: In order to provide a solution for Scenario 2, if it is required to apply specific rules also to roaming MTC devices NOT characterized by ‘low priority’, a ‘roaming-MTC-indicator’ shall be included in the RRC Connection Request message (for UMTS) and RRC Connection Setup Complete message (for LTE).  
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