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1. Introduction
This document provides a summary of reflector discussions, between September 20 and October 4 2006, on selected UL RS design issues. Several additional UL RS design issues exist and some are listed in the attached Table with the company preferences (the existence of a “sounding” RS and the use of conventional Zadoff-Chu sequences were decided in RAN WG1 #46).  

2. UL RS Design Issues
a) Multiplexing of Distributed “Sounding” RS
The multiplexing of a “sounding” RS to provide channel sounding for CQI estimation and channel-dependent frequency domain scheduling may have further implications on the UL RS design.

Three options have been suggested:

1) Use one or more LBs per sub-frame or less frequently (depends on the number of “sounding” RS that need to be multiplexed and how this multiplexing is done).

2) Multiplexing of “sounding” RS with localized RS in the same SBs (may be on one or both sub-frame SBs).

3) Multiplexing of “sounding” RS and localized RS in separate SBs (e.g. distributed RS in SB1, localized RS in SB2).

Among possible parameters for consideration are: number of distributed RS that can be multiplexed in a given time period (e.g. CQI update period), overhead of time-frequency resources, impact on data channel BLER, additional UE power consumption for distributed “sounding” RS transmission, number of distributed RS sequences for cell re-use, simplicity of distributed “sounding” RS multiplexing, etc.
Also, the transmission of an antenna selection RS may also have to be multiplexed with a “sounding” RS (at the same or faster rate) and compete for the corresponding resources. 
 

b) Number of RS Sequences and Allocation among Adjacent Cells
This RS design issue was raised but was not discussed on the reflector. The number of RS sequences for cell re-use does not seem to be a problem for distributed RS with proper design. It appears to be an issue for the localized RS (e.g. 1 RB or 6 RS sub-carriers). 

The main design aspect is the generation of the RS Zadoff-Chu sequence for a bandwidth a multiple RBs. Truncation of a longer Zadoff-Chu (ZC) sequence of prime length may not solve the correlation issue among different RS sequences, does not preserve the CAZAC properties, and increases PAPR. Generation of ZC sequences for bandwidth of M RBs (no truncation of a prime length ZC sequence) may not provide an adequately large number of such sequences for cell re-use when M is small (e.g. 1 RB). Options to address the sequence re-use issue may be needed (such as using cyclic shifts of a base ZC sequence for allocation to adjacent cells - also non-RS methods such as interference co-ordination).
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