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1. Introduction
The Rel-12 low-complexity (LC) and coverage extension (CE) work item took some of the first steps toward introducing an LTE UE that is an attractive proposition for MTC use cases. In this contribution, we look at the potential contents of a Rel-13 LC+CE MTC work item.

2.
Discussion
In this section, we make some recommendations regarding the content and objectives of a Rel-13 MTC WI, followed by considering what could be a suitable timeline for the work from Rel-12 into Rel-13.
2.1
Further UE cost/complexity reduction
Some cost reduction was achieved in Rel-12 by introducing support for unicast TBS limitation, single-RX UEs, and HD-FDD operation. According to TR 36.888 the approximate cost saving from these in total is 42%, not including any additional savings if single-oscillator HD-FDD operation is introduced in Rel-12. However, bandwidth reduction, and especially RF bandwidth reduction still has much to offer in terms of complexity reduction and the attendant cost savings. The motivation to introduce RF bandwidth reduction is especially strong due to the significant hardware cost reduction it could imply. TR 36.888 estimates that the cost reduction from the reference modem of TBS limitation, single-RX, and RF-bandwidth reduction is 59%.
It is possible to discuss what the reduced RF bandwidth should be. The natural choice, following the Rel-11/12 efforts is 1.4 MHz as that offers the greatest cost reduction. It could be argued that a less restricted bandwidth would have a smaller impact on overall cell operations (spectral efficiency, scheduling flexibility, etc.) and specification complexity. It could even be considered to introduce bandwidth reduction to any existing LTE system bandwidth to give maximum flexibility to UE vendors.

Recommendation 1: A Rel-13 MTC WI should include specification support for UE RF bandwidth reduction in DL and UL.
One of the discoveries in the Rel-12 WI was the extent to which there can be differing impacts between broadcast and unicast transmissions. Especially, it seems that the impact of bandwidth reduction on common transmissions needs careful consideration, due to factors such as cell spectral efficiency losses and message size vs. restricted resources available. We therefore think it is preferable that objectives are, where appropriate, stated separately for broadcast and unicast transmissions in a Rel-13 WID to allow proper time budgeting and prioritization.
Recommendation 2: A Rel-13 MTC WID should identify the objectives and workload for bandwidth reduction separately wrt broadcast transmissions and unicast transmissions.
2.2
Completion of coverage extension
Work was begun in Rel-12 on coverage extension, with the most progress being made on repetition of PBCH and PDCCH. Some general principles were also agreed for the timing of (E)PDCCH vs. PDSCH during repetition operation. Much of this work remains unfinished however. In order to produce a manageable workload for a Rel-13 WI, and in view of the other topics likely to compete for WG resources in the Rel-13 timeline, it seems that a balance is needed between CE and LC MTC.

Recommendation 3: As a minimum, MTC CE introduced in Rel-13 should aim to overcome the coverage loss due to complexity/cost reduction from Rel-12 and Rel-13.
3.
Conclusions
In this contribution, we have discussed what the principal content of a Rel-13 LC MTC WI could be, and how the WID should be structured to give the highest chance of successful completion of the objectives. Specifically, we make the recommendations that a Rel-13 MTC WID should:
1. Include specification support for UE RF bandwidth reduction in DL and UL.

2. Identify the objectives and workload for bandwidth reduction separately wrt broadcast transmissions and unicast transmissions.
3. As a minimum, MTC CE introduced in Rel-13 should aim to overcome the coverage loss due to complexity/cost reduction from Rel-12 and Rel-13.
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