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1 Introduction

Standardization activities in RAN2 and SA2 are focusing on aspects of Machine-Type Communication (MTC) for Rel-10. While the higher layers may be in a position to support such applications, it is questionable whether or not the UE categories currently defined lend themselves to a 3GPP Rel-10 MTC solution. We argue in this and the companion submission that this “out-of-step” situation between UE categories and higher layers puts 3GPP solutions in an ambiguous position.
RAN1 have recently [1] put forward for further consideration to RAN2 and RAN4 three new UE categories, along with enhancements to existing Rel-8/9 categories. These categories are described in terms of the maximum data rates, MIMO and Carrier Aggregation support and other high-level features. Keeping in tradition with the LTE development, and to meet the IMT-Advanced requirements, the new categories offer higher data rates than previous releases at the expense of increased complexity, power consumption and bandwidth usage.
There are, however, an increasing number of applications that represent a potentially very lucrative market for the mobile network operators, where the key challenge is not (just) the data rate, but features such as signaling overload protection, security, enhanced coverage and signal penetration, global roaming, and so on [2]. These applications include:
· Smart metering;
· Video surveillance;

· Fleet tracking;
· E-health; and many more.

A number of these applications fall under the general umbrella of MTC. In this document we highlight the challenges that these and similar emerging (or already existing) applications present to the 3GPP in the context of UE categories definition. A companion submission [3] discusses in more detail in what way we believe UE category and capability evolution in future LTE releases needs to be re-examined if cellular networks are to become more than just a simple pipeline to the local gateways/access points of the above applications.
2 Discussion

As explained above, RAN1 have agreed in [1] on a Way Forward for Rel-10 UE categories. As expected, no MTC-specific UE categories have been proposed for the Rel-10 framework. Rel-10 UEs will nonetheless be used for MTC applications, as evidenced by the ongoing standardization activity in RAN2 and SA2. It is therefore important to ensure that provisions are made for efficient use of future UE categories for the emerging MTC applications.

The key challenges for MTC applications have been identified by the 3GPP in [4], [5]. We believe that the following MTC-related system aspects in particular will impact future RAN work:

· The increase in control signaling due to an order of magnitude increase in the number of MTC applications that may be witnessed on a cell/network;

· The sharp rise in the ratio of C-plane to U-plane traffic, caused by the much smaller size of MTC messages and (for certain MTC applications) their higher network access frequency compared to common H2H communication scenarios;

· The synchronous access to the network exhibited by devices in a number of MTC scenarios. 

Without measures put in place to mitigate these problems both the RAN and the CN will experience at times serious congestion and possible disruption to traditional services. Reducing the signaling overhead will free up more sector capacity, thus allowing an increase in the number of users serviced. While RAN2 and SA2 have been tackling this problem for a while now, RAN1 (while standardizing some useful signaling-alleviating features—a recent example is the Rel-10 design for aperiodic SRS, whereby aperiodic SRS can be triggered by the DCI) has remained agnostic to the apparent need to simplify the UE design rather than just extend the categories towards the IMT-Advanced targets.
3 Conclusions

The UE categories currently defined appear to be out-of-step with MTC standardization work that is progressing in RAN2 and SA2. In this contribution we have highlighted a number of applications where the current UE category design trend, focused on standardizing devices with ever higher capabilities, may lead to a waste of resources, rather than to a genuine improvement. We have pointed out a number of deployment scenarios whose underlying challenges have not so far been discussed by RAN1, although we believe these challenges are in fact within the remit of RAN1. In our companion submission [3], we propose to extend UE categories design to encompass the low capability / low complexity and reduced signaling approach in future releases and we examine the impact of this approach on RAN1. 
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