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Discussion & Decision

For the unicast PDCCH symbols in the MBSFN sub-frames, it was agreed in RAN1 #51 meeting to 
· Adopt the unicast CP structure and RS sequence type for the first and second (in case it is a unicast one) symbol of MBSFN sub-frames

· Use of the spare samples after the last unicast symbol: nothing specified in terms of UE behaviour
Three possible usages of the spare samples have been presented in the RAN1 email reflector; they are 
Option 1:
To leave the spare samples blank;
Option 2:
To transmit extra extended cyclic prefix of the first MBSFN symbol;

Option 3:    To transmit cyclic postfix of the last unicast symbol.

Option 1 is not preferable due to the transient power amplifier switching.

With Option 2 and Option 3, the performance can be improved by UE combining the extra samples with the corresponding part. 

For Option 2, the gain is added to PMCH, and due to the small ratio of the extra samples compared to the PMCH samples, the gain is negligible.

For Option 3, the gain is added to PDCCH. In contribution [1][2], simulation results were provided, showing the obvious performance gain brought to PDCCH detection (0.2dB~0.5dB). And thus option 3 can also reduce the PDCCH performance gap between MBSFN sub-frames and unicast sub-frames employing channel estimation over both RS symbols in a slot [2].
So way forward on using the spare samples in MBSFN subframe is proposed as:

· To transmit cyclic postfix of the last unicast symbol on the spare samples.
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