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1 Introduction
The following agreement was reached on PUSCH HARQ feedback.

Agreements:
· PUSCH HARQ feedback is realized using M-PDCCH
· Note that this does not preclude HARQ feedback to multiple UEs by single M-PDCCH
In this contribution, we analyze HARQ-ACK transmission for PUSCH for Rel-13 low complexity UEs.
2 Discussion

It has been agreed that PUSCH HARQ feedback is realized using M-PDCCH. However, it has not been concluded whether it is adaptive retransmission or non-adaptive retransmission. The advantage of adaptive retransmission is less specification impact while the disadvantage is the increased signaling overhead. Furthermore, semi-persistent scheduling is expected to be useful for some MTC applications, where a certain amount of data is transmitted by each MTC device after a time duration. Relying only on UL grant for SPS retransmission induces significant DL control overhead if the number of SPS UEs is large, which is typically the case for such MTC applications. In addition, a RAR MAC PDU may contain several responses for several UEs. If UL grant is used for HARQ-ACK feedback of msg3, the overhead is significant too which may lead to M-PDCCH congestion and UE power consumption increase. 
An alternative solution is to convey the PUSCH HARQ-ACK in a DCI transmitted by M-PDCCH to balance signaling overhead and specification impact. Multiple PUSCH HARQ-ACK bits can be multiplexed in the same DCI, where e.g. each PUSCH HARQ-ACK corresponds to a PRB and a cyclic shift of the PUSCH DMRS. For Msg3 HARQ-ACK feedback, in order to distinguish the new DCI format, new RNTI needs to be introduced. Multiple new RNTIs can be introduced each associated with one RA-RNTI. UE determines the new RNTI according to RA-RNTI whereafter derives the corresponding ACK/NACK in the DCI. The multiplexing order of ACK/NACK for UEs can follow that in a RAR.
Proposal 1: Support multiplexing of PUSCH HARQ-ACK by a DCI transmitted over M-PDCCH.

3 Conclusions

Based on the analysis on PHICH for Rel-13 low complexity UEs, we have the following proposal.

Proposal 1: Support multiplexing of PUSCH HARQ-ACK by a DCI transmitted over M-PDCCH.
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