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1 Background
At RAN#49, the WID for RAN mechanisms to avoid CN overload due to Machine-Type Communications was approved in [1], with the objective to specify the solutions to protect the network from signalling congestion and overload with respect to the following two scenarios:
1. when an application requests many MTC devices to do “something” at the same time;
2. when many MTC devices are roamers and their serving network fails, then they can all move onto the local competing networks, and potentially overload the not (yet) failed network(s).
For RAN2, the WI identifies the following impacts:
1. For both UMTS and LTE, introduce an additional establishment cause to allow RAN node to differentiate low priority MTC traffic/signalling (and possibly other MTC traffic/signalling) from other traffic/signalling. 

2. RAN2 should review the SA2 overload scenarios (simultaneous access from many MTC devices and failure of the serving network for roaming UEs), consider what RAN solution can address these, and identify and specify mechanisms to prevent MTC UEs from overloading the network 
In order to progress the WI and ensure the WI is completed on schedule, some general considerations and assumptions are discussed in this contribution.
2 Plan to complete the WI
Given the limited time available to complete the WI on schedule, the work plan is proposed as Table 1.

Table 1: Work Plan for MTC WI

	Milestones
	Time Point

	Attempt at agreements on main issues and assumptions
	RAN2#71bis

	Agreements on remaining open issues/assumptions
	At RAN2#72. Email discussion will be triggered after RAN2#71bis and RAN2#72 if necessary.

No other RAN overload control schemes than ACB allow to be discussed after RAN2#72, if they are not agreed to be selected till then.

	Draft 36.331/25.331 CR
	At RAN2#72bis

	Technical approval of final 36.331/25.331 CR
	At RAN2#73

	ASN.1 frozen
	June 2011


3 General considerations & assumptions
3.1 MTC indication
During the RRC connection establishment phase, the UE should be able to tell RAN whether it is a MTC device [4]. The RAN could select the appropriate SGSN/MME for the MTC device by making use of this information, e.g. a SGSN/MME optimised for MTC devices by having a larger capacity. This would also enable the RAN to reject the RRC Connection Request if the SGSN/MME selected by the MTC device is overloaded.
According to [5], MTC devices could be further sub-categorized to “MTC device” and “MTC device with low priority”, therefore RAN could have the choice to restrict the loading to some fraction of MTC devices. Given that there is no clear requirement in Rel-10 to differentiate traffic calls from signalling calls or to differentiate mobile originating calls from mobile terminating calls for MTC devices, it is proposed to only consider “MTC device” and “MTC device with low priority” within this WI. A UE can be identified as “MTC device” or “MTC device with low priority” during manufacture, and/or, when accessing the network via OMA DM and/or (U)SIM OTA.
Proposal 1: MTC devices are categorized as “MTC device” and “MTC device with low priority” and they are reported to RAN in RRC connection establishment.
3.2 Roaming MTC Devices
In [3] and [4], it is expected that most MTC devices are roamers. When their serving network fails, they can all move onto the local competing networks and potentially overload these networks. It is beneficial to differentiate roaming MTC devices from non-roaming MTC devices so that RAN could prevent access by roaming MTC devices whilst still allowing access by non-roaming MTC devices.
The roaming MTC devices could be further sub-categorized, for example [3]:
1. MTC device not part of the HPLMN;
2. MTC device not part of the HPLMN or a PLMN in the USIM’s preferred PLMN list;
3. MTC device not part of the HPLMN or an equivalent PLMN.
However, there were no clear requirements to further sub-categorize the roaming MTC devices in Rel-10 in SA2 [5], therefore all MTC devices that are not part of the HPLMN should be considered as roamers and should be treated by RAN using the same strategy.
Proposal 2: Roaming MTC devices are the MTC devices that not part of the HPLMN, it is not necessary to further sub-categorize the roaming MTC devices in Rel-10.
3.3 Overload control schemes
Overload control provides a means to manage the CN load from MTC devices independently from the load generated by H2H UEs. As recommended by SA2 in [5], RAN may do so either by rejecting UE requests related to the specific CN node, and/or by invoking MTC specific Access Class Barring procedure.
The following RAN overload control schemes have also been studied by RAN during the SI and were captured in TR 37.868:
1. Separate RACH resources for MTC
2. Dynamic allocation of RACH resources
3. MTC Specific Backoff scheme
4. Slotted access
5. Pull based scheme
Given the limited time available for completion of the WI, it is proposed to select the Access Class Barring scheme as the baseline. Any of the above RAN overload control schemes could provide the means to deal with the CN overload scenarios. However, evidence of the gains provided by each scheme needs to be demonstrated before a RAN overload control scheme is selected.
Proposal 3: Select the Access Class Barring scheme as the baseline for the overload control for MTC devices and roaming MTC devices.
3.4 Extended wait time
If RRC connection rejection is used for CN overload control, there is a concern that the rejected MTC devices might re-attempt the access too frequently, thereby exacerbating the overload situation. In order to alleviate the problem, [4] recommended to signal an extended wait time in RRC Connection Reject for MTC devices. RAN2 need to discuss and decide how long the MTC specific wait time should be. Here a suggested upper range is 24 hours, hence the access re-attempt by an MTC device could be postponed to a time when the network is lightly loaded. RAN should be able to configure different wait times to different rejected MTC devices so as to distribute the subsequent re-attempted accesses.
Given that the extended wait time may be longer than the current NAS timers, CT1 may need to update the NAS timers to guarantee the right UE behaviour.
Proposal 4: Introduce extended wait time in RRC Connection Reject for MTC devices, with the upper range of 24 hours.
4 Conclusion
In this contribution, some general considerations and assumptions regarding the MTC WI are raised. In addition, the work plan is proposed to help the on-schedule complete of the WI.
RAN2 is kindly asked to discuss and agree on the proposed Work Plan for MTC WI.

In addition, RAN2 is kindly asked to discuss and agree on the following proposals:
Proposal 1: MTC devices are categorized as “MTC device” and “MTC device with low priority” and they are reported to RAN in RRC connection establishment.
Proposal 2: Roaming MTC devices are the MTC devices that not part of the HPLMN, it is not necessary to further sub-categorize the roaming MTC devices in Rel-10.
Proposal 3: Select the Access Class Barring scheme as the baseline for the overload control for MTC devices and roaming MTC devices.
Proposal 4: Introduce extended wait time in RRC Connection Reject for MTC devices, with the upper range of 24 hours.
The detail RAN2 solutions for the WI are discussed in [6].
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