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1. Introduction
This document provides a summary of reflector discussions, between October 23 and November 1 2006, on DL RS design issues. Additional issues exist but outcomes on other E-UTRA topics are first needed to facilitate discussions.
2. DL RS Design Issues
a) RS Structure for 4 Tx Antennas
Discussions included proposals for adaptive RS transmission from all 4 antennas where the RS from antennas 1 and 2 are always used and the RS from antennas 3 and 4 are used with a lower duty cycle depending on the scheduled UEs. Several questions were raised on the merits/impacts of such an approach and no conclusion was reached. 
Regarding the working assumption for the RS structure, indicative results were presented and the issue of UE speed support for higher order modulations was discussed. While 64QAM may not have to be supported at very high UE speeds and QPSK always has to be supported, further discussions are needed on what degradation is acceptable for QPSK, and at what UE speeds (if any below 350 Kmph) support for 16QAM can be allowed to fail (16QAM should be supported with good quality at least until 120 Kmph based on guidance from 25.913). 
b) RS Frequency Hopping and Power Boosting
Discussions mainly included the effect of RS power boosting on data. There was general agreement that the RS power boost should change over long time periods (much longer than a TTI). One issue is whether the boosting value needs to be signaled or computed at the UE. It was deemed generally possible for the UE to compute the RS/data power ratio with adequate accuracy (as in HSDPA) although this needs to be verified, especially for 64QAM as no results exist yet. 
Another issue was the effect RS power boosting may have on data (power “stealing” from data was assumed). It was clarified that for multiple antennas, the RS may use its “nulled” sub-carriers (where RS from another antenna is transmitted) and no power “stealing” is needed to achieve 3 dB boost for 2 Tx antennas and 6 dB boost for 4 Tx antennas. However, it was commented that this will not result to RS having better SINR with FH and power stealing from data will be needed.
c) RS Sequence Design

No discussions took place on this issue. Random sequences and CAZAC-based sequences have been proposed. Previously identified issues for CAZAC–based sequences include:

1) Inapplicability of CAZAC properties if corresponding RS occupy different sub-carriers among adjacent Node Bs (RS interferes with data in case of RS FH).
2) Whether there are any BLER/throughput gains to justify the associated cell planning. 

There are contributions to RAN WG1 #47 providing BLER results. However, RS sequence design may also be an issue depending on the outcome of cell search.   
 

d) RS Position
Alcatel has proposed to have the first RS on seventh OFDM symbol (sixth OFDM symbol for long CP) and the second RS on the third OFDM symbol of the sub-frame (for 1 and 2 Tx antennas) because this can reduce detection time by one OFDM symbol. However, it was commented that fine tuning of the RS position should happen after decisions for the L1/L2 control multiplexing and cell search methods are made.
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