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1 Introduction

In RAN1 #86bis, support for maximum 10 DL HARQ processes in CE mode A for HD-FDD and FD-FDD was agreed for FeMTC UEs [1].

 Agreement:
· For HD-FDD and FD-FDD,

· Support for max 10 DL HARQ processes in CE mode A is introduced for Rel-14 BL UEs

· A 1.4-MHz BL UE supporting max 10 DL HARQ processes has the same required soft buffer size as Rel-13 Cat-M1 UE

In this contribution, we provide our considerations on indicating 10 HARQ processes in CEMode A.

2 Indicating 10 HARQ processes
For the eNB to decide to use more than 8 DL HARQ processes, it means the UE is in very good coverage conditions. In such conditions, repetition will reduce the available subframes for DL data transmission, so if UE fully uses 10 HARQ processes, there should no repetition for the UE.

A UE supporting up to 8 HARQ processes in CE mode A in Rel-14 can have the same indication of HARQ process number as in Rel-13.
For a UE that supports 10 HARQ processes, it is not desirable that PDSCH repetition occurs for each HARQ process, so that the benefits of the higher data rates offered by more HARQ processes are not lost. If PDSCH repetition is still supported when 10 HARQ processes are configured for FeMTC UE, then PDSCH repetition should only be applicable to the original 8 HARQ processes, and number of repetitions of PDSCH, even in CE mode A, should not be very large. Since PDSCH and/or MPDCCH repetition will reduce the available subframe for PDSCH transmission, the PDSCH related to the two extra HARQ processes should not be repeated.

For MPDCCH, it generally has better performance than PDSCH at the same SNR. Therefore, when 10 HARQ processes are configured for FeMTC UE, MPDCCH should not be repeated or repeated only with very small numbers of repetitions.
The current DCI format indicates MPDCCH repetition number. However, as seen from the Table below, if rmax≤4, then r4 is unused. We can use the states corresponding to r4 and the existing 3 bits HARQ process number field to indicate the extra HARQ process number 8 or 9.  
Table 1: Determination of repetition levels
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For supporting 10 HARQ processes, it is reasonable that rmax of MPDCCH should not exceed 4. In this case, higher layer signalling should enable operation of the feature, and the UE assumes rmax then will not exceed four. If DCI indicates the MPDCCH repetition level is r4, the field of 3 bits HARQ process number indicates extra HARQ process number 8 or 9. If DCI indicates a valid MPDCCH repetition level r0~r3, the field of 3 bits HARQ process number indicates HARQ process number 0~7.
Using this scheme to indicate 10 HARQ processes, no additional bit is needed, and there is no impact on current Rel-13 DCI formats. So we propose:
Proposal 1: When 10 HARQ processes are configured for FeMTC UEs, rmax should not exceed four, using DCI subframe repetition indication of r4 and 3 bits HARQ process number field to indicate extra HARQ process number 8 or 9.
3 Conclusion
In this contribution, we provide our considerations on indicating 10 HARQ processes in CEMode A, and the following proposal is given:

Proposal 1: When 10 HARQ processes are configured for FeMTC UEs, rmax should not exceed four, using DCI subframe repetition indication of r4 and 3 bits HARQ process number field to indicate extra HARQ process number 8 or 9.
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