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1 Introduction
In RAN #72 meeting, new WI proposal on Further Enhanced MTC was agreed [1]. One objection of this WI is support of higher date rates.
· Specify HARQ-ACK bundling in CE mode A in HD-FDD

· 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

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

In this contribution, we discuss the issues on supporting up to 10 DL HARQ processes in CE mode A for MTC UEs.
2 Support of 10 DL HARQ processes in CE mode A in FD-FDD
In order to support continuous DL data transmission in CE mode A in FD-FDD, the number of DL HARQ processes needs to be increased from 8 to 10. As shown in Figure 1, if the number of DL HARQ processes is increased to 10, all subframes within one radio frame can be utilized for PDSCH transmission. Higher downlink data rate can be achieved.
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Figure 1 Timing for up to 10 DL HARQ processes
3-bit HARQ process field was defined in existing DCI format to support maximum 8 HARQ processes. If up to 10 DL HARQ processes in CE mode A is supported, how to indicate the HARQ process index should be considered. 3-bit HARQ process field can be increased to 4 bits. Alternatively, unused states of other fields in existing DCI format may be considered to indicate two more HARQ process numbers.
Proposal 1: Indication of HARQ process index should be considered for up to 10 DL HARQ processes.
To support up to 10 DL HARQ processes in CE mode A in FD-FDD, if definition of
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in 36.212 keeps unchanged, no impact would be expected for the total number of soft channel bits if maximum number of DL HARQ processes is increased from 8 to 10 since the total number of soft channel bits depends on min{maximum number of DL HARQ processes, Mlimit = 8}. There may have small impacts on code rate and cell edge throughput. Cost of an MTC UE would be unchanged.
For MTCs in CE mode A in FD-FDD, if limitation of Mlimit=8 is removed, the total number of soft channel bits would be increased by approximately 25%. The cost of the UE modem would be increased by approximately 1~2%.
Observation 1: If limitation of Mlimit=8 keeps unchanged, no impact would be expected on the total number of soft channel bits. There may have small impacts on code rate and cell edge throughput. Cost of an MTC UE would be unchanged.

Observation 2: If limitation of Mlimit=8 is removed, the total number of soft channel bits would be increased by approximately 25%. The cost of the UE modem would be increased by approximately 1~2%.
3 Conclusions
In this contribution, we have discussed the solutions to support up to 10 DL HARQ processes in CE mode A in HD-FDD. We make the following proposals and observations:
Proposal 1: Indication of HARQ process index should be considered for up to 10 DL HARQ processes.
Observation 1: If limitation of Mlimit=8 keeps unchanged, no impact would be expected on the total number of soft channel bits. There may have small impacts on code rate and cell edge throughput. Cost of an MTC UE would be unchanged.

Observation 2: If limitation of Mlimit=8 is removed, the total number of soft channel bits would be increased by approximately 25%. The cost of the UE modem would be increased by approximately 1~2%.
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