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1. Introduction
This document provides a summary of the DL RS email reflector discussions during June 5-20, 2007.
2. DL RS Design Issues
RS Hopping versus RS Shifting
The main remaining issue is whether to support both hopping and shifting or whether to support only one of them. The arguments from the last meeting were summarized as follows:

a) Asynchronous networks: There are no notable differences between the two options other than that RS shifting is preferable in terms of performing 2D channel estimation.

b) Synchronous networks: RS hopping is seen to again complicate 2D channel estimation. It was also argued that, with power boosting, it affects measurements (e.g. for CQI and handover) due to varying nature of RS collisions with other RS and with data in different sub-frames. With cell planning, RS shifting was argued to be preferable as RS collisions can be avoided. However, Huawei noted that its results indicate the opposite. Without cell planning, an advantage of RS hopping was claimed to be that strong interfering RS that may exist with only shifting, are avoided in some sub-frames. 
Expressed opinions on the above issues were limited and divided. No conclusion could be reached.  
Orthogonal Covering of RS in Cells of the same eNB

Currently, the working assumption is that this feature is supported (see TS 36.211). 

The reason for revisiting this assumption is that a few problems have been claimed to exist.

a) Timing estimation is affected as the RS from the other cells may be detected as delayed copies of the RS from the serving cell (the implication is that the pull in range and the power savings from DRX may be reduced).

b) If time interpolation between two RS is not possible, only frequency interpolation applies and the receiver has to implement both time-frequency and frequency-only orthogonal RS de-covering. 

A suggested remedy was to use orthogonal RS covering only with short CP (however, this should also be considered in conjunction with the possibility of increasing the RS density for operation in high delay spread environments). Other suggestions ranged from removing this feature to further studying its tradeoffs. It was stated that UE power savings or timing estimation complexity should not be affected.
An additional topic is the dedicated RS. However, as this is closely related to precoding and beam-forming, it should be considered jointly with MIMO and DL control signaling discussions (e.g. whether the precoding weights should be included in the DL grant instead of having dedicated RS, etc.).
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