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1. Introduction
In RAN#72 a new work item (WI) named further enhancements for MTC  [1] was introduced. The objectives of the WI include the support of positioning, multicast, mobility enhancements and higher data rates.

In RAN #86, the following were agreed for larger TBS support for higher data rates:-
· For Rel-14 FeMTC UEs, the maximum UL TBS for CEMode A UEs with maximum 1.4 MHz bandwidth in TDD/HD-FDD is increased to 2984 bits.
· Idle mode operations reuse the Rel-13 eMTC design.
· Study till next meeting whether there are any issues with a maximum useable PDSCH/PUSCH channel bandwidth which is a multiple of 6 PRBs.
· For Rel-14 FeMTC UEs supporting larger UE channel BW for PDSCH and PUSCH:
· The larger max. DL TBS is at least 2984 bits.
· The larger max. UL TBS is at least 2984 bits.
· For Rel-14 FeMTC UEs with larger TBS and channel BW:
· Idle mode operations reuse the Rel-13 eMTC design.
· If a new grant is introduced for wideband PDSCH/PUSCH, the number of blind decodings of MPDCCH does not increase with respect to Rel-13 eMTC.

In this document we provide our views on the support of higher data rates, including 10 HARQ processes for FD-FDD and larger maximum TBS.


2. Support of larger maximum TBS
One of the main design aspects of Rel-13 eMTC was cost reduction which, among other things, was attained by reducing the support of large TBS. There has already been agreement to support a larger TBS size of 2984 bits for UEs with maximum bandwidth of 1.4 MHz. We propose that the same size also be used for UEs supporting larger bandwidth. If a further increase in the maximum supported TBS is desired (which may have a large impact on the UE complexity/cost), the use case for higher data rates should be clarified.
Proposal 1: For Rel-14 FeMTC UEs supporting larger UE channel BW for PDSCH and PUSCH, the maximum UL TBS and DL TBS is set to 2984 bits.
Observation 1: If a TBS larger than 2984 bits is desired, the use cases for the larger TBS should be clarified.

3. Modulation Format
[bookmark: _GoBack]Adding new modulation formats increases UE complexity, implementation and testing costs. eMTC was designed with only QPSK modulation. To support the larger TBS of 2984 bits, a larger modulation format is necessary. We propose adding just 16QAM as the additional modulation format to support the larger TB sizes. Adding higher order constellations (e.g. 64QAM) would increase the UE cost/complexity both in uplink transmission (due to EVM requirements) and in downlink reception (due to demapper/LLR calculation complexity).
Proposal 2: The modulation formats supported for FeMTC UEs supporting larger TBS in PDSCH and PUSCH are QPSK and 16QAM.

4. UE complexity under higher TBS and 10 HARQ processes
The main complexity increase due to larger maximum TBS and support of increased HARQ processes is in decoding capability and soft buffer size. For the decoding capability no complexity reduction techniques can be envisioned, as the UE has to be able to decode back-to-back PDSCH with maximum TBS to achieve peak data rate. The soft buffer size, however, can be reduced to decrease the memory requirements of the UE. Even when 10 HARQ are supported, for example, the soft buffer size can be kept to the equivalent of 8 HARQ processes. Similarly, the soft buffer size for support of larger TBS can be reduced.
Proposal 3: For UE configured to operate with 10 HARQ processes, the soft buffer size is not increased with respect to Rel-13 eMTC.
Proposal 4: Consider reducing the soft buffer size when supporting larger maximum TBS

5. Summary
Proposal 1: For Rel-14 FeMTC UEs supporting larger UE channel BW for PDSCH and PUSCH, the maximum UL TBS and DL TBS is set to 2984 bits.
Proposal 2: The modulation formats supported for FeMTC UEs supporting larger TBS in PDSCH and PUSCH are QPSK and 16QAM.
Proposal 3: For UE configured to operate with 10 HARQ processes, the soft buffer size is not increased with respect to Rel-13 eMTC.
Proposal 4: Consider reducing the soft buffer size when supporting larger maximum TBS
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