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1 Introduction
The following agreements on the number of HARQ process for Rel-13 UEs in coverage enhancement mode.
· For HD-FDD, FD-FDD, and TDD, if the UE is operating coverage enhancement:

· UE is not expected to use more than N DL HARQ process to receive unicast PDSCH

· UE is not expected to use more than M UL HARQ process to transmit unicast PUSCH

· Value of N and value of M are FFS and could be different for different duplex modes

· Companies may provide PDSCH/PUSCH simulation results to evaluate the potential reduction of the required number of repetitions

· Note: The reference simulation case should apply frequency hopping

In this contribution, we share our view on this topic.
2 Number of HARQ processes for Rel-13 MTCs not in coverage enhancement and UEs in coverage enhancement mode
The number of HARQ processes impacts the data rate and the soft buffer size of the UE. 

For Rel-13 MTC UEs not in coverage enhancement mode, it has been agreed that approximate 1000 bits can be transmitted in each subframe. Since the number of transmitted bits per subframe is already low, it is possible to reuse the existing number of DL and UL HARQ processes for Rel-13 UEs not in coverage enhancement mode, in order to achieve approximately 1Mbps. Thus, the UE soft buffer size and the corresponding cost need to take the number of HARQ processes into account.
Proposal 1: The number of DL and UL HARQ processes for Rel-13 MTC UEs not in coverage enhancement mode follows the existing number of DL and UL HARQ processes.  

For Rel-13 UEs in coverage enhancement mode, it is expected that such Rel-13 UEs would also need to support operating not in coverage enhancement mode. Hence, operating in coverage enhancement mode does not change the soft buffer cost for Rel-13 MTC UEs. This also holds for other Rel-13 UEs in coverage enhancement mode. 

For Rel-13 UEs in coverage enhancement mode, it is a natural consequence that the data rate of such Rel-13 UEs is degraded compared to the situation when the UE is not operating in coverage enhancement mode. Therefore, the number of HARQ processes for UEs in coverage enhancement mode shall be reduced compared to that not in coverage enhancement mode. This is analogous to UL TTI bundling supported in Rel-8. For Rel-13 MTC UEs, since only 1.4MHz bandwidth is supported, it is preferable that all 6 PRBs in the narrow band is used either for the transmission of the Rel-13 MTC UEs M-PDCCH or PDSCH, such that the transmission can complete in shorter time, which reduces the UE power consumption. In this sense, only one HARQ process is necessary for Rel-13 MTC UEs. Consequently, the HARQ process ID in the DL grant can be removed when the Rel-13 MTC UEs is operating in coverage enhancement mode, which reduces the DCI size and hence reduces the required number of repetitions for the transmission of the DL grant. For other Rel-13 UEs (i.e. Rel-13 non-MTC UEs) operating in coverage enhancement mode, it is possible to support multiple HARQ processes since the UE can receive the repeated DL (or) UL grants in one set of 6 PRBs and receive PDSCH in other PRBs in the system bandwidth. However, considering that the starting subframe of the repeated DL (or UL) grant transmission is limited to a subset of the subframes  and that the repeated number of transmission can vary for different coverage enhancement levels and also vary between the control and data channel, it is difficult to define the multiple HARQ processes numbers. 
Proposal 2: For Rel-13 UEs in coverage enhancement mode, the number of HARQ process is 1 for both DL and UL.
3 Conclusions
In this contribution, we provide our preference on the number of HARQ processes for Rel-13 MTC UEs not in coverage enhancement mode and Rel-13 UEs in coverage enhancement mode. The following two proposals are made: 
Proposal 1: The number of DL and UL HARQ processes for Rel-13 MTC UEs not in coverage enhancement mode follows the existing number of DL and UL HARQ processes.  

Proposal 2: For Rel-13 UEs in coverage enhancement mode, the number of HARQ process is 1 for both DL and UL.
