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Discussion
1 Introduction

One rapidly growing communication paradigm, Machine-Type Communication (MTC), is expected to be the next big challenge (and a major income-generating opportunity) for mobile networks operators. While there exists a vast number of MTC applications comprising a myriad of MTC profiles, often with mutually very different characteristics, the majority of MTC devices do exhibit a certain common nature. MTC devices will in most cases have special and often reduced capabilities compared to ‘standard’ UEs (i.e. those used for H2H communication). This document describes potential approaches to UE category design that RAN1 could adopt and discusses the pros and cons of each. It then proposes a preferred approach to UE category evolution that would allow for low-capability UEs.
2 Discussion

While we believe that it is unlikely that a single MTC UE category defined by the 3GPP could cover all the possible deployment scenarios, some of the most common MTC service and device characteristics listed here would benefit from a designated UE category and a revised approach to UE capabilities to allow for low-capability UEs:

· High aggregate signaling load, which increases the possibility of RAN and/or CN overload;

· Simpler design requirements than current LTE UEs;

· Ratio of C-plane to U-plane traffic possibly much higher than is the case for H2H communications;

· Lack of requirement for high-rate modes of operation, such as multiple spatial layers and carrier aggregation and even higher-modulation order support.

The possible ways of tackling the expected proliferation of MTC devices within RAN1 are:

1. Essentially doing nothing—to assume that MTC devices will most likely be assigned the lowest existing UE category

· As higher layers will provide MTC and priority indicators, one could argue that this is enough. The device manufacturers’ expenses may however be unjustifiably high if this approach is taken given the low ARPU conventional billing models would produce for MTC.
· We would still need to make sure that some of the advanced Rel-10 features that help reduce signaling are supported in these lower categories—see our companion submission [1]. This may ultimately be of course down to the manufacturers designing UEs to address the MTC market, who would need to make sure they include any such optional features in their design.
· The mandatory support for 20MHz bandwidth may be deemed by many to be unnecessary given the expected low data rates.
2. Slightly modifying existing categories—for example introducing category 1a—that would be well suited for MTC applications

· The manufacturer/MTC service provider could opt for UEs supporting only a subset of optional features.
· This option would still mean mandatory support for 20MHz bandwidth.

3. Introducing entirely new categories

· As explained above, this would lead to a simpler device design, reducing UE unit cost and thus making LTE a viable economic solution for MTC applications.
· Additionally, new standardization efforts would give us the opportunity to introduce completely new UE parameters, for instance said new categories might include a definition of whether the MTC device is stationary or not, or whether it is mains powered, and so on
. These new indicators would serve to optimize MTC communication.
· It would also make Rel-11 LTE UEs much more competitive in the market compared to IEEE technologies such as ZigBee, WiFi and WiMAX: these newly defined lower capability 3GPP UEs would help stop LTE and beyond from simply becoming a bit-pipe to a gateway serving IEEE end-devices.

The challenge encountered if the approach under 3 above is adopted (and the same holds for the approach under 2 above depending on the modifications to the existing categories proposed therein) is the lack of backwards compatibility: a device belonging to this new ‘MTC’ category would not be able to operate in networks predating Rel-11.
3 Conclusions

Once GSM/GPRS carriers are re-farmed, it will be down to LTE and beyond to provide sensible design opportunities for MTC systems over cellular networks. The high complexity of Rel-8 UEs and the further recent increase in sophistication (Rel-10) will not present a viable financial alternative to MTC service providers, when high UE cost is assessed alongside the modest ARPU expected from MTC applications. We therefore propose that from Rel-11 onwards allowances are made for low capability UE categories. In Rel-11, we need to be able to support UE capabilities that are specifically targeted at MTC applications: example targets could include a maximum supported data rate of 1Mbps or less and system bandwidth support of 5MHz or possibly even much less.
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� Some of these features would strictly speaking not form part of the UE categories definitions, but rather UE capabilities as defined in 36.306 and 36.331; however, they would still influence how new categories are defined.





