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Introduction
In previous meetings, it has been agreed to link uplink ACK channel assignment to CCEs used for downlink grants. In this contribution, we propose to link PHICH to CCEs so that PHICH can be implicitly assigned from the UL grants. 
CCE to DL ACK channel mapping
We propose to have the downlink CCEs linked to both downlink and uplink ACK channels. No explicit signaling of DL ACK or UL ACK assignment is needed. In addition, all the CCEs are shared between DL and UL scheduling, increasing the systems scheduling capability and CCE utilization. 
For non-adaptive PUSCH transmission, the CCE used to assign the initial transmission cannot be used to for another uplink grant. In this case, the Node B can use these CCEs for downlink grant messages. When CCE aggregation is used for a PDCCH, the respective PHICH is linked to one of the aggregated CCEs (e.g. to the lowest CCE index). For persistent scheduling of uplink VoIP, the PHICHs are assigned separately, because the UEs are not signalled via PDCCH at each uplink transmission instance. The PHICH resource would be assigned to the UE when configuring the persistent allocations.  
This method enables statistical multiplexing between downlink grants and uplink grants, which results in higher utilization of the CCEs and smaller control channel overhead. Another merit of this scheme is the configurability of the PHICH resources by the BCH. When only small number of UE is expected to be active in a cell, PHICH resource can be reduced without any restrictions of uplink resource allocation. In addition, the I/Q power balance of PHICH channel can be easily achieved by balancing the use of CCEs that are mapped to the I-branch and the Q-branch of PHICH.
The proposal

In summary, we propose the following:

· Downlink CCEs are linked to both downlink and uplink ACK channels

· All the CCEs are shared between DL and UL scheduling

· When CCE aggregation is used, the respective PHICH is linked to the lowest CCE index

· For persistent scheduling of uplink VoIP, the assigned PHICHs are assigned separately

Conclusion
In this contribution, we proposed to link PHICHs to CCEs used for downlink assignments. In order to maximize the utilization of downlink CCE and thereby minimizing the downlink control overhead, we propose to share all the CCEs between DL and UL scheduling. This method also provides the benefit of configurability of PHICH resources by BCH, and enabling a straightforward way to achieve I/Q power balance in PHICH.
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