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1. Introduction

This document provides a summary for the DL RS email reflector discussions during Oct. 28 – 31, 2007. The discussion topics are outlined below.
2. Measurements – Unicast RS CP in MBSFN
The issue is whether to unicast CP for unicast symbols (PDCCH + RS) in MBSFN sub-frames to facilitate measurements in neighboring cells (duration of measurements can be increased as the RS in the first OFDM symbol can be used in all sub-frames and not just the 0th and 5th sub-frames).  

Several opinions supported this suggestion and there were no objections. One company suggested the use of unicast CP to be limited only for the first symbol of MBSFN sub-frames.

Proposal: Adopt the unicast CP structure for the first symbol of MBSFN sub-frames – the disposition of extra samples is FFS. Whether this structure is also used for the second symbol, in case it is a unicast one, is FFS. 

3. RS OS in MBSFN Sub-Frames
This issue remains from the last meeting and concerns whether RS OS should apply in MBSFN sub-frames. The absence of a second RS in the MBSFN sub-frames

1) necessitates 1D interpolation (frequency only) which degrades channel estimation in frequency selective channels

2) reduces the time tracking pull-in range to a similar extent as in the case of long CP where OS is not used 

Due of the above reasons, it is suggested to remove the OS from the unicast RS in MBSFN sub-frames. It was also argued that, despite the above problems, it may be simpler to just have OS with short CP and no OS with long CP. 

4. RS Power Boosting
Two outstanding issues related to RS power boosting were left from the last meeting. 
1) Should data puncturing or reduced Tx data power apply to the PDSCH in order to boost the DL RS?

The working assumption from Malta specifies:
if power cannot be taken from unused sub-carriers, puncturing can be applied (UE is informed by system information) to data sub-carriers in the same OFDM symbol as the power boosted RS and that reduced Tx power (instead of puncturing) can be applied to the sub-carriers in the control region.
It has been suggested to always avoid data puncturing (not only for the PDCCH) and apply reduced Tx data power instead. Avoiding puncturing simplifies transmitter/receiver implementation, provides more data-carrying REs for improved frequency diversity and interference randomization, and avoids signaling of a puncturing pattern. 
2) Should the RS power from an antenna in an OFDM symbol not having RS transmission be used to increase the power of PDSCH transmission?
The discussion took place under the topic of power control.
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