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1 Introduction
LTE Rel-13 introduced improved support for machine-type communications (MTC) in the form of bandwidth-reduced low-complexity and coverage enhanced (BL/CE) UEs. One objective of the Rel-14 WI on Further Enhanced MTC [1] is to specify the following improvements for higher data rate support for BL/CE UEs:

· Larger maximum TBS

· Larger max. PDSCH/PUSCH channel bandwidth in connected mode at least in CE mode A in order to enhance support e.g. voice and audio streaming or other applications and scenarios

· Specify HARQ-ACK bundling in CE mode A in HD-FDD

· Up to 10 DL HARQ processes in CE mode A in FD-FDD

RAN1 has made the following agreements on the larger max channel bandwidth:

· For Rel-14 BL UEs in CE mode A (FFS for CE mode B), the single larger maximum UE channel BW for PDSCH and PUSCH in RRC connected mode is 5 MHz.

· For Rel-14 non-BL UEs in CE mode A (FFS for CE mode B), the single larger maximum UE channel BW for PDSCH and PUSCH in RRC connected mode is (FFS: 5 or 20) MHz.

· Study till next meeting whether there are any issues with a maximum useable PDSCH/PUSCH channel bandwidth which is a multiple of 6 PRBs.

RAN1 has made the following agreements on the larger max TBS:

· 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.

· 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.

RAN1 has made the following agreements on the associated control signaling and idle mode behavior:

· The wider bandwidth operation is enabled by eNB.

· Wider bandwidth PDSCH/PUSCH is cross subframe scheduled by MPDCCH.

· MPDCCH follows Rel-13 design, which implies that it can be decoded by a UE operating in narrowband operation (6RB).

· 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.

· Idle mode operations reuse the Rel-13 eMTC design.

In this contribution we discuss further aspects of the larger max TBS.
2 Discussion
RAN1 has agreed that the max DL TBS is at least 2984 bits for the new 5-MHz BL UE. In our view the value 2984 bits seems to be well situated between the 1000 bits of Cat-M1/Cat-0 and the 10000 bits of Cat-1.

Proposal 1 Max DL TBS for the 5-MHz Cat-M UE is 2984 bits.

The required UE soft buffer size per HARQ process can be calculated as 96∙⌈(X+28)/32⌉ where X is the max DL TBS. If the buffer is dimensioned for 10 processes, we get 10∙96∙⌈(X+28)/32⌉ = 92100.

Proposal 2 Total number of soft channel bits for the 5-MHz Cat-M UE is 92100.

Since an UL TBS of 2984 bits is being introduced in Rel-14 for the 1.4-MHz BL UE (Cat-M1) with the main motivation that it is needed in order to achieve sufficient UL throughput in DL-heavy TDD configurations, it may be worthwhile to consider whether it makes sense to agree on an even larger UL TBS for the new 5-MHz BL UE.

Proposal 3 Discuss whether there is a need for an UL TBS larger than 2984 bits for the 5-MHz Cat-M UE in TDD/HD-FDD.

Proposal 4 Discuss whether the larger UL TBS values for TDD/HD-FDD should also apply for FD-FDD.

3 Conclusion

We have the following proposals:
Proposal 1
Max DL TBS for the 5-MHz Cat-M UE is 2984 bits.
Proposal 2
Total number of soft channel bits for the 5-MHz Cat-M UE is 92100.
Proposal 3
Discuss whether there is a need for an UL TBS larger than 2984 bits for the 5-MHz Cat-M UE in TDD/HD-FDD.
Proposal 4
Discuss whether the larger UL TBS values for TDD/HD-FDD should also apply for FD-FDD.
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