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Discussion and Decision

1
Introduction
So far the MTC study item has identified the principle area of concern for RAN2 relating to the deployment of MTC devices, i.e. overload of the RACH resources deployed in a cell, and it has also identified options for solving this potential problem. The potential solutions require that an MTC device is aware that it has to adopt MTC behaviour and the most likely way that it will be triggered to do this is through its allocated access class (AC) or some similar mechanism. This Tdoc asks how many AC the MTC solution should be designed to support in release 10. 
2
Discussion
The study item TR [1] contains, as a result of Tdoc submissions and discussions, certain use case scenarios and the calculated RACH loadings that result. These indicate that high densities of certain MTC devices, e.g. meters, could cause extreme RACH loads if they are triggered to initiate uplink data transfer within a short time period. There may also be a potential for overload of PDCCH or RRC.  
In practice, it is likely that different cells and at different stages of MTC device deployment the load generated by MTC devices could be relatively low and in this case there could be no requirement to require special behaviour by MTC devices. 

The descriptions of MTC devices have identified a number of applications, for example meters, point of sale terminals, taxi management devices, bridge monitors and earthquake sensors, and it could be assumed that, in the future, there could be other devices. Whilst some devices may become active in a co-ordinated manner, others may operate independently and so the MTC activity level in a cell may be one of a background activity level interspersed with activity peaks whose timings may or may not be known to the eNB. Different MTC devices may have different sensitivity to reporting delay. For example, meters may be more tolerant of delay than point of sale terminals which may, in turn, be more tolerant of delay than earthquake sensors which are likely to be delay intolerant. 
2.1 Number of MTC types to be supported
The way in which an MTC device identifies that it must perform MTC specific procedures is likely to be through the access class it is allocated being MTC specific. This raises the question of how many MTC access classes should be taken into account when designing the layer 2/3 MTC specific signalling and UE behaviour.
RAN2 has identified a number of methods for counteracting the overload problem, i.e. access class barring/ delay; separation of RACH resources and separate RACH backoff.

If SIB based access class barring/ delay is adopted, e.g. a probability factor/delay mechanism as is already used in Rel-9, it would be relatively simple to support more than one MTC access class. On the other hand, if MTC specific RACH separation and/ or backoff were adopted, then it is probably quite difficult to support more than one MTC access class. An exception might exist for backoff if class specific scaling factors were applied to a base backoff value as is used in UMTS. It could also be viewed that eNB complexity is reduced if it has to set parameters for only one class.
It is believed that SA2 have reached a conclusion regarding the use of access class barring for MTC [2]. They have concluded that CN triggered, O&Mand internallyRAN triggered broadcasting of course grained (i.e. “Low-Priority-Access” and “PLMN Type”) MTC access barring by RAN(GERAN, UTRAN and E-UTRAN) to stop or prevent signalling overload is to be included in normative specifications for Rel-10. Other options for broadcast MTC access control, e.g. congestion control based on MTC groups, may be considered for Rel-11.
These observations imply that that it may be appropriate for RAN2 to adopt as a baseline a single MTC class for RAN2 overload control for Rel-10. Segmentation of RACH and RACH backoff, if adopted, would be based on there being one MTC class and access class barring to control overload, if adopted, would indicate control parameters for a single MTC class.
Since it is believed that RAN2 overload protection might incur signaificant delay being applied to the affected devices, it might be considered that delay sensitive MTC devices should adopt the behaviour of H2H UEs and use H2H UE resources i.e. RACH resources. This would require that the device is aware that it is an MTC device but not a delay tolerant (low-priority-access) MTC device.
It is proposed that RAN2 should consider the following:-

P1:
As a baseline for designing the MTC RACH overload protection mechanism for Rel-10:-
MTC devices represent a single class and there is no need to support multiple MTC classes with a different delay tolerance. 

3
Conclusion
This Tdoc has raised the following questions which it is requested that RAN2 discuss:-
P1:
As a baseline for designing the MTC RACH overload protection mechanism for Rel-10:-

MTC devices represent a single class and there is no need to support multiple MTC classes with a different delay tolerance.
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