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Discussion and decision
1.
Introduction
Following the decision of supporting SU-MIMO for Rel’10 [1, 2], and based on the discussion in [4], we present our opinion on the preferred PHICH mapping for non-adaptive H-ARQ when combined with SU-MIMO.
2. Discussion
As discussed in [2], the SU-MIMO transmission will be supporting transmission of two transport blocks, and as a consequence the non-adaptive H-ARQ operation would need two independent bits to be able to indicate the four potential states needed for signalling. The main problem related to the non-adaptive H-ARQ operation is that the DCI format for indicating would probably only carry one DMRS index for the first transport block or code word, while the DMRS index for the second transport block would be implicitly derived from the information [4]. This means that the assignment of the PHICH resources would correspondingly only have one set of DMRS index and PRB index to calculate the PHICH index to use.
Following this thinking of implicitly defined DMRS for the second transport block, we would like to propose that the PHICH sequence number and PHICH group is derived from the SU-MIMO resource grant based on the following principles:

1. Maintain high similarity to Rel’8/9 principle of assigning PHICH resources

2. Keep the PHICH resources within the same PHICH group

Based on these design criteria, we propose that the PHICH assignment for the first (primary) transport block is calculated as for Rel’8/9 [3]:
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while the PHICH resources for the second transport block is calculated with an offset corresponding to the spreading factor for the PHICH modulation. 
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This operation would correspond to effectively creating QPSK symbols for the PHICH within the same PHICH group, making power balancing of PHICH resources simpler.
Furthermore, it allows to multiplex a mixture of SIMO and MIMO users in the same PHICH group using the existing dynamic signalling for DMRS resources.
3.
Conclusions
Based on the discussions above, we propose that RAN1 consider that PHICH resources for SU-MIMO are implicitly derived from the DCI content, such that the PHICH transmission for a SU-MIMO UE will effectively use QPSK transmission on the same PHICH group.
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