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1. Introduction
The study item for provisioning of low-cost MTC UEs based on LTE targets 20 dB improved coverage for low-cost MTC UEs using very low rate traffic with related latency requirements [1].

For the purpose of performance evaluation of coverage enhancement techniques, it has been proposed to use the Extended Pedestrian A (EPA) channel model with 1 Hz Doppler spread [2].
This is an updated version of our earlier contribution R1-130559. The additions are shown in blue, underlined font.
2. Discussion
Ricean channel model

It has been noted that the coherence time of the radio channel is likely to have a significant impact on the feasibility of the desired coverage enhancement. Since the main target scenario seems to involve fixed devices in basements, it is not obvious that EPA is the most suitable channel model for performance evaluation. Our current understanding is that a Ricean channel model may be more representative in the typical case.
It may be beneficial to evaluate both a Ricean and a non-Ricean scenario, for example:

· Windy weather: EPA 1 Hz with K-factor = 0

· Calm weather: EPA 1 Hz with K-factor = 10
where the K-factor is the ratio between the signal power in the direct component and the signal power in the scattered components of the channel. The K-factor is assumed to affect the dominant channel tap only. It could be argued that it is sufficient to perform the performance evaluation using the channel model that is expected to be the tougher one. On the other hand, in reality the K-factor can be expected to vary over time, and it is not obvious that successful transmission during the most severe channel conditions need to be supported if these conditions do not last for very long. Further insight in the time dynamics of the channel in the target scenario would be useful.
Contribution [5] suggests that a round-shaped Doppler spectrum might be a more realistic model for fixed wireless access channels than a U-shaped one, referring to IEEE 802.16. Channel models for fixed wireless applications for IEEE 802.16 are described in [6], where the scattered components are indeed modeled with a round-shaped spectrum, but there is also a fixed component modeled with a Dirac impulse at 0 Hz for the first, dominant channel tap. The relative strength of the fixed component depends largely on the scenario and it is not obvious which one(s) of the described scenarios that would be most relevant to this study.
Performance loss due to UE cost reduction techniques

The study item description [1] targets 20 dB coverage improvement for low-cost MTC UEs compared to normal LTE. In principle this means that any coverage loss resulting from the UE cost reduction techniques needs to be compensated on top of the 20 dB.

The loss from reduced bandwidth and removed receive diversity (two of the proposed cost reduction techniques) has been estimated to be quite substantial, even close to 10 dB in some cases [4]. However, it should be noted that largest losses occurred in high-mobility cases (e.g. EPA300). In a case with very low mobility and Ricean channel, the loss can be expected to be much smaller, e.g. in the order of 3 dB which would bring the target to 20 dB + 3 dB = 23 dB.
3. Conclusions
We propose to consider using a Ricean channel model beside EPA 1 Hz in the continued performance evaluation in the study item, as an optional case beside the baseline non-Ricean case. We could also like to encourge companies to do further investigation regarding adequate channel models for stationary UEs in bad coverage locations.
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