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1. Introduction
This document provides a summary of reflector discussions, between December 21, 2006 and January 11, 2007, on DL RS design issues. 
2. DL RS Design Issues
RS Frequency Hopping, Sequence Design, and Power Boosting
At the last meeting, it was decided that DL RS FH per sub-frame will be enabled in each Node B. RS frequency shifting (constant in time) and no hopping at all are also allowed as special cases. The discussions on the reflector focused on some open questions including:
i) How are the UEs informed of the RS FH pattern? One suggestion was to use the cell group ID or the cell ID number.  
ii) What are possible patterns, and what is the period? The suggestion was to have RS FH pattern period of 0.5 or 1 frame (FH applies on a sub-frame basis). There was a specific proposal (from Huawei) on RS FH pattern generation. A comment was made on the degree of randomization the corresponding sequences provide and that cell planning may be needed to ensure good randomization. It was also suggested that if intra-slot multiplexing of SFN E-MBMS and unicast is used, the unicast RS should overlap to maximize the RS available for E-MBMS and this affects the FH pattern.  
iii) What is the impact on cell search? It was argued that cell search should not become more complicated because of RS hopping and the number of RS sequences should remain 510. 

iv) If RS FH is not always mandated, how will the UEs be informed which of the three possibilities (RS FH, RS shift, or fixed RS – zero offset) apply? One suggestion was to have 1 bit in the S-SCH (2 bits may be needed). Another suggestion was to use the BCH.  

v) Is it possible to simultaneously support the options of RS FH, RS constant shifting, and RS with no shift? It was suggested that RS FH also supports no FH. There has also been a suggestion to dismiss one of the three options. Huawei suggested that the proposed RS FH pattern can accommodate both a constant shift and pseudo-random hopping. 
vi) Is RS FH enabled for E-MBMS or BCH sub-frames? It was agreed that RS from the multiple Node Bs always occupy the same sub-carriers during MBMS sub-frames. Both options were suggested for the BCH. 
 

With the RS FH and frequency shifting, there is also the issue of RS power boosting (over “long” time periods). No discussion occurred on the reflector during this period. This issue is seen mostly as an implementation one but it remains FFS if the UEs need to be informed of the RS/data transmission power ratio (e.g. for 64QAM demodulation) or if they can reliably compute it as in HSDPA.

For long CP unicast sub-frames, asymmetrical placement was suggested as a possibility for the RS. It was also separately suggested to have the RS in the first and fourth OFDM symbols per slot.
Regarding the reduction of RS occupancy for low system loads, and the discontinuous RS transmission in empty cells, it was mentioned that it is not only channel estimation and cell search that need to be considered but also the impact related to mobility measurements (neighbor cell/Node B).
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