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1. Introduction
In E-UTRA system, DL subframes may consist of MBSFN subframes and unicast subframes [1][2], where transmission of MBSFN subframe from multiple cells are combined at UE receiver side while transmission of unicast subframe from each cell is received by UEs belonging to that cell. In this paper, we propose a structure of MBSFN subframe especially considering DL RS and unicast control channels in MBSFN subframes.
2. Proposals for MBSFN subframe
We propose the followings principles for DL transmission of unicast/MBSFN RS, PHICH and PDCCH in MBSFN subframes.
· Semi-static configuration of number of OFDM symbols conveying unicast control channels
For the transmission of DL unicast control channels such as PDCCH or PHICH, it is proposed to support both 1 OFDM symbol and 2 OFDM symbols. This is quite reasonable way considering the following aspects

· As in unicast subframes, PHICH should be able to be transmitted through multiple OFDM symbols as well as 1 OFDM symbol to guarantee a large coverage.

· There can be a necessity of transmitting unicast RS for 1st/2nd antenna as well as unicast RS for 2nd/3rd antenna in MBSFN subframes to support DL channel quality estimation and 4 transmit antenna diversity for unicast control channels in MBSFN subframes.

· In some cases, 1 OFDM symbol may be not enough to support all the required unicast control channels, especially when considering TDD.
· Unicast RS transmission
1st/2nd unicast RS is always transmitted via 1st OFDM symbol. 3rd/4th unicast RS is transmitted via 2nd OFDM symbol only when 2 OFDM symbols are configured for unicast control channels in MBSFN subframes. 
· No PCFICH transmission
In an MBSFN subframe, neighbour 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 neighbour cells. Therefore, it is desirable a cell cannot change n value in MBSFN subframes in a dynamic manner. Hence, n value for MBSFN subframes is conveyed to UEs via higher layer signaling such as DBCH in a semi-static manner. Therefore, PCFICH is not transmitted in MBSFN subframes.
· DL RE puncturing for DL RS power boosting
In unicast subframe, REs for PDSCH transmission in an OFDM symbol can be punctured (not used) to support DL RS power boosting in that OFDM symbol. However, power boosting for MBSFN RS is not necessary since MBSFN RS is combined from multiple cells. Therefore we suggest not supporting DL RE puncturing for DL RS power boosting in MBSFN subframes.
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