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1 Introduction
The low complexity and coverage improvement features may have some impacts on the DL physical control channels for the new Rel-13 UE category/type MTC. The following agreement is achieved in RAN1 #79:
· Legacy PCFICH, PDCCH and PHICH are not received by Rel-13 low complexity UEs at least for system BW>1.4MHz

This contribution gives dome update on [1], to discuss the HARQ mechanism, and the ACK/NACK functionality for UL data transmission of Rel-13 low complexity UEs for system BW>1.4MHz. More detail discussion on ACK/NACK functionality for DL data transmission is given in [2].
2 Discussion
2.1 ACK/NACK functionality for UL data transmission realization
As reflected in the Rel-12 agreement from RAN1#75:

· HARQ in UL and DL is supported in coverage enhanced mode 

· FFS on the details of HARQ realization for PUSCH

· FFS on the number of HARQ processes
The ACK/NACK of the UL data transmission should be realized by some mechanisms.
Lots of contributions in last meeting have discussed how to realize the ACK/NACK functionality for UL data transmission if the legacy PHICH is not received by Rel-13 low complexity UEs. There are three options as listed following:
· NB PHICH: mapping the code ACK/NACK on the first symbol of the sub band for low complexity MTC UEs
· New channel mapping on all usable REs in 6PRBs of a subframe
· EPDCCH: using the NDI in EPDCCH DCI to instruct UEs whether to transmit new data or retransmit
The first option of NB PHICH may have less resource overhead, but result in a large specification impact.  And it has impacts on the EPDCCH resource mapping to avoid the REs used for the NB PHICH, if the EPDCCH is used in the MTC sub-band. This will restrict the multiplexing of the EPDCCH resources between the legacy UEs and the low complexity MTC UEs, for the legacy UEs have no idea of the NB PHICH RE mapping.
The second option may have the largest specification impacts, for it needs a new channel design, which may need more evaluation on the performance and features of the new channel.
The last option has the least specification impacts, for the NDI has been used to instruct legacy to transmit new data or retransmit. However, it can consume more resources, especially for MTC UEs in CE mode. Some mechanisms has been given in other companies contributions in the last meeting, for example, very compact DCI can be used,  multiple ACK/NACK bits can be multiplexed in the same DCI, only one state (ACK or NACK) is transmitted, and so on.  Based on the mechanism listed above, the resources overhead of EPDCCH option could be reduced, but it needs further investigation on the performance gain due to lack of diversity in time-domain and specification impacts on e.g. DCI size.
Proposal 1: The ACK/NACK functionality for low complexity MTC UEs for system BW>1.4MHz should be realized based on EPDCCH.
2.2 HARQ process number reduction 
An agreement in R12 MTC was achieved in RAN1 #77,
· The max # of DL and UL HARQ processes for Cat. 0 HD-FDD UEs are the same as those of Cat. 1 UEs

This can be extended to low complexity case with or without coverage enhancement, at least for the case of FD-FDD. 
Even if the same maximum numbers of DL and UL HARQ processes are kept, the eNB may determine the maximum number of HARQ processes it will use by itself. Further, reduction of HARQ process number may result in big specification impacts on both physical layer and higher layer, while the benefits of reducing the maximum number of HARQ processes the eNB can assume at the UE  in terms of UE cost appear small, and power consumption could possibly increase by lengthening on time for a data transmission.
Proposal 2: The maximum number of DL and UL HARQ process for the new low complexity MTC UEs without CE can be the same as those of Cat. 1 UEs.
3 Conclusions

This contribution gives some discussion on the HARQ mechanism, and the ACK/NACK functionality for UL data transmission of Rel-13 low complexity UEs for system BW>1.The following proposal and observations are presented:
Proposal 1: The ACK/NACK functionality for low complexity MTC UEs for system BW>1.4MHz should be realized based on EPDCCH.

Proposal 2: The maximum number of DL and UL HARQ process for the new low complexity MTC UEs without CE can be the same as those of Cat. 1 UEs.
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