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1. Introduction

In the meeting RAN1 #69, there was no consensus on DM-RS based EPHICH, and so, the introduction of EPHICH in Rel-11 was rejected. Therefore, eNB should use legacy PHICH again for advanced UE’s PUSCH ACK/NACK transmission, and it is possible to be somewhat improved.

In this contribution, we mention a problem of legacy PHICH related to advanced UEs and propose a possible solution for that.
2. No PHICH monitoring for some Rel-11 UEs

In general, PUSCH transmission from a UE will cause a problem if the UE is not able to read PHICH correctly due to some reasons. This happens because a UE will determine whether to perform the non-adaptive retransmission based on PHICH whenever the UE misses UL grant transmitted at the same time. Thus, if the network is not sure about the reception of PHICH for a UE, it is beneficial to skip PHICH monitoring for that UE in order to avoid unintended PUSCH transmissions triggered by erroneous PHICH reception. 

Two cases can be considered for this PHICH reception problem in the context of EPDCCH. The first one is CoMP scenario 4 where the advanced UEs receive most of UL grant via EPDCCH. If there are more PUSCH transmitting UEs than the number of available PHICHs, called hot-spot scenario, eNB can suffer from the lack of PHICH resources. Another case is CA-based HetNet where an SCell, transmitting UL grant via EPDCCH with help of frequency-domain ICIC, suffers from dominant inter-cell interference at the PDCCH resource region. In this case, a reliable PHICH detection may not be possible due to the interference. Note that PCFICH detection is not reliable in this case as discussed in [1]. 


For reliable PUSCH transmission in those cases, we propose to allow the possibility to skip PHICH monitoring for some EPDCCH configured UEs by higher layer signaling. The configuration of PHICH skipping needs to be done per component carrier or even per a subframe. Also, there could be some relation to the PCFICH monitoring. With this PHICH skipping, the expected performance degradation (mainly caused by increased control signal overhead) would be marginal according to the analysis in [2].
3. Conclusions


This contribution discussed about PHICH monitoring of EPDCCH-configured UEs. We observed that reliable PHICH monitoring is not possible in some cases and the following proposal was made to prevent unintended PUSCH transmissions triggered by unreliable PHICH monitoring.

Proposal: An EPDCCH-configured UE can be configured to skip PHICH monitoring in a subframe in a component carrier.
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