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1. Introduction

This contribution proposes an efficient method of unambigously assigning PHICHs to MU-MIMO UEs.
2. PHICH Groups & 3-bit Cyclic Shift Index (CSI)
From RAN1 #50 in Athens it was determined that 3 mini-CCEs would be used to support 4 or 8 PHICHs. These PHICH groups each using 3 mini-CCEs can be assigned to UEs at call setup or via layer 3 signaling during a UEs LTE Active state.  Also from Athens it was decided to include a 3-bit Cyclic Shift Index on the scheduling grant for setting the cyclic shift a UE is to use for its demodulation RS transmissions especially for MU-MIMO transmissions to guarentee orthogonality between MU-MIMO users multiplexed on the same uplink time frequency resource.  It is then possible to use the 3-bit cyclic shift index to assign a UEs PHICH from its assigned PHICH group so as to avoid ambigous PHICH assignments between MU-MIMO UEs multiplexed on the same time frequency resources.

This approach minimizes the number of PHICHs needed in a cell and avoids duplicating resources that some PHICH MU-MIMO proposals require [1][2]

Also there is no constraint needed on the minimum size of the MU-MIMO allocation [1][2].  Also no dynamic switching between adaptive and non-adaptive HARQ is required.
3. Conclusions

It is proposed to assign UE’s to PHICH groups composed of 3 mini-CCEs and reuse the 3-bit cyclic shift indicator sent on the scheduling grant to assign one of the PHICH’s in the UE’s PHICH group to the scheduled UE.  
It is proposed that - 
· Cyclic Shift indicator in UL SG indicates PHICH assignment from assigned PHICH group
· Enables only configuring as many PHICHs as UEs in LTE Active state for a given cell

· Scheduler sets CSI to indicate which PHICH in PHICH group a scheduled UE is to use
· MU-MIMO PHICH assignment amibiguity is avoided.
· No minimum MU-MIMO resource allocation restriction needed.
· No dynamic switching between adaptive and non-adaptive HARQ required
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