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Introduction
At RAN1#80, the concept of coverage classes for small data transmission devices was briefly discussed [1]. The main reason for introducing these classes would be to better utilize system resources. So, for example, a UE in bad coverage could beforehand be given the resources it requires to fulfill its needs, thereby potentially decreasing delays and saving energy.
So, the coverage class concept might be used to assist the potential coverage enhancements for small data transmissions in UMTS by knowing, for example the number of repetitions that have to be performed for a particular physical channel as a function of its coverage classification. Nonetheless, this paper  raises important aspects to be considered for the proper design of the coverage class concept in UTRAN, e.g. in what way this would be executed, during what procedures, which states are encompassed, how to sort the UE into a class and the potential need of a cross-layer solution. 
Discussion on Coverage classes 
General information
Contribution [1] refers to [2] and [3] when arguing for the need of coverage classes. It has been shown that certain channels run the risk of needing improvement to work efficiently when the UE is in very bad coverage. The idea is then to place the different UEs, based on their individual coverage status, into classes. Each class would indicate a certain level of coverage, e.g. Coverage limited UE and Non-coverage limited UE, where the channel enhancements are tied to each class. The reason for not introducing the “coverage enhancements” across the board is that doing so for an UE that has no need for it, would be wasteful in terms of system resources and experienced QoS. An example of an unproductive improvement may be to have the PRACH automatically preconfigured to repeat its preamble when the first signal is likely to be heard. Ideally coverage classes could then be a way to tailor the need of each individual UE to its surroundings, a way of optimizing the network.  
Necessary considerations
There are several problematic factors to consider when discussing the concept of coverage classes, and certain questions need to be addressed. First of all there is the obvious question  on how to create and manage these classes: Should the UE be included in a class based on pre-defined settings, e.g. assign an UE known to be permanently in bad coverage to the  Coverage limited UE class? Or should the class assignment be made more dynamic by making use of measured data? In [1] it is suggested that the measured quality of P-CCPCH is to be used when assessing the overall quality of the link, calculating the other channels in relation to it. Nonetheless, it could be a better choice to use the P-CPICH as the reference channel, since this is the channel where the received signal code power (RSCP) is obtained. Even so, there is no obvious way to map the UE into a class based solely upon the received power, there is also the question on how tolerant the UE is to delays. If the PRACH preamble example is revisited, it should be noted that for many machine devices it might not matter if one, two or three attempts have to be performed to make the network listen to the UE, since these devices are simply more delay tolerant than others. In other words, if the SDT devices were to be placed in a coverage class just because of poor signal quality (which may be momentary) it could constitute a waste of resources.
Secondly there is the question on how dynamic the class assignments should be. Is the UE to stay in a class at least a specified amount of time, or will it potentially switch upon the first sign of changed channel characteristics? If it is to remain in a class for longer periods of time, then there is the risk that physical changes in the channel make the class assignment obsolete long before it can be updated. 

Another issue with regards to control is to what extent the network should be involved in the process, since, instead of the UE, it could be possible to let the network define the class structure and then let the UE make the selection based on available data (measured and/or signalled). 
Regardless on how the process is controlled, there must also be a decision made about which procedures should be affected by the concept of coverage classes. The Random Access procedure is an obvious candidate, and mentioned as an example in [1]. On the other hand, many other procedures are more strictly controlled by the network, so the question arises if a coverage class concept is needed or if the RNC just needs to include some intelligence embedded in the coverage enhancement solutions on how to configure and using the system resources. 
 
[bookmark: _In-sequence_SDU_delivery]Conclusion
There is definitely a need to improve the coverage for small data transmission devices, certain channels in particular. But a risk with a coverage class based system is that it may not be dynamic enough to handle the different cases (including state transitions) that inevitably will have to be faced by the small data transmission devices. If the concept is to be taken further there are many details that must be considered, such as network impact, assignment rules, affected procedures, state transitions, etc.

It might be risky to simplify coverage improvement that much, by simply dividing the UEs into different classes, since this may allocate resources in unproductive ways. Many of the problems and questions presented in response to this suggestion could be avoided if, instead of classes, extra rules and algorithms were introduced. These rules could more easily be tailored to the specific need of each procedure, and a rule based (instead of a class based) system would likely better cope with the specific needs of different UEs.  
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