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1. Introduction
In E-UTRA system, it is current working assumption that up to first 3 OFDM symbols can be configured for control signaling in unicast subframes and up to first 2 OFDM symbols in MBSFN subframes [1]. Within those 3 or 2 OFDM symbols, unicast RS for 4 antennas, PCFICH, PHICHs and PDCCHs can be transmitted. In this paper, we clarify our views on the configurations of those channels which are still FFS.

2. Proposed control channel configurations
· PHICH configuration for unicast subframes

To solve the well-known ‘chicken and egg’ problem [2], three alternatives can be considered.

· (Alt 1) Number of  PHICHs fixed per system bandwidth, 1 bit signaling indicating PHICH duration in PBCH

· (Alt 2) Restricted configurations on the number of PHICHs per system bandwidth, x+1 bit signaling indicating number of PHICHs and PHICH duration in PBCH

· (Alt 3) PHICH related signaling in SU-1 block, scheduling information for SU-1 in PBCH
Among the alternatives above, we prefer (Alt 1) or (Alt 2) since we believe dynamic scheduling for SU-1 via PDCCH is necessary. It should be noted that with some restriction to the scheduling of UL SDMA, required overhead for DL PHICH is very small, typically occupying less than 1% of overall downlink resources [3].
· PHICH configuration for MBSFN subframes

As in unicast subframes, we suggest configurable PHICH duration between 1 OFDM symbol and 2 OFDM symbols in MBSFN subframes. Number of PHICHs and duration follow those in unicast subframes (PHICH duration is set to 2 OFDM symbols in MBSFN subframes if set to 3 OFDM symbols in unicast subframes).
· Signaling related to RE puncturing

If RE puncturing is to be applied for DL RS power boosting, RE puncturing information should be signalled via PBCH to avoid, so called, ‘chicken and egg’ problem again. Moreover, it is desirable not to puncture REs in RBs carrying PBCH.
· No PCFICH in MBSFN subframes

In an MBSFN subframe, neighbor cells should have a same data-to-RE mapping to enable SFN combining, which means number of OFDM symbols (so called, ‘n’ value) reserved for unicast control channel transmission should be also same between neighbor cells. Therefore, it is desirable a cell cannot change number of OFDM symbols in MBSFN subframes in a dynamic manner. Therefore, PCFICH is not transmitted in MBSFN subframes. n value for MBSFN subframes may be signaled via broadcasting or RRC signaling.
· Unicast RS transmission in MBSFN subframes

When 4 unicast antenna ports are configured, RS for 1st and 2nd antennas are always transmitted in the 1st OFDM symbol in MBSFN subframes. However, RS for 3rd and 4th antennas are transmitted only when 2 OFDM symbols are configured to carry downlink control signals in MBSFN subframes.

4. Conclusions
We suggest making decisions on the downlink control channel configuration aspects discussed in this paper.
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