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1. Introduction
This document provides a summary for some outstanding UL RS design issues. No discussions took place on the reflector between October 23 and November 1 2006, except for a proposal from Freescale (at the Cannes meeting) and Ericsson (outlined below). Several additional design issues exist and some are listed in the attached Table. The entries with “Company Suggestions” will be updated/filled before Tuesday November 7, 2006.
2. UL RS Design Issues
a) Multiplexing of Distributed “Sounding” RS
Three options have been suggested:

1) Use one or more LBs per TTI or less frequently - (depends on the number of distributed RS that need to be multiplexed and on the CQI update rate).
2) Multiplexing of distributed RS with localized RS in the same SBs (one or both sub-frame SBs).
3) Multiplexing of distributed RS and localized RS in separate SBs with UEs having data transmission also transmitting a distributed RS.

Among possible parameters for consideration are: number of distributed RS that can and need to 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 RS transmission, number of distributed RS sequences for cell re-use, simplicity of distributed 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
The number of RS sequences for cell re-use does not seem to be a problem for distributed RS with proper design. It is an issue for the localized RS (e.g. 1 RB or 6 RS sub-carriers). Several options have been suggested including:

 

1) Extending the RS corresponding to 1 RB data transmission to 2 (or more) RBs.

2) Using pseudo random selection of the cyclic shift of ZC sequences to increase interference randomization and sequence correlation randomization.

3) Using Walsh spreading to increase number of ZC sequences.
4) Using LBs for the RS to provide twice as many RS sequences relative to SBs (see below).

c) Proposal to Use LBs for RS Transmission (from Ericsson)
The proposal is to replace the 4 SBs per TTI with 2 LBs. In addition to twice as many RS sequences, this provides a uniform UL and DL sub-frame structure, some small CP savings, and potential ability for the UE to use 1 of the 2 RS LBs for data (FFS). A drawback is that additional RS are needed at moderate/high speeds (representing additional overhead) and whether this requires additional signaling.   
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Note 1: Please see 25.814 for definitions of “continuous” and “comb” spectrum and for definitions of “CDM” and “FDM”.

Note 2: Localized RS is assumed to occupy the same bandwidth as the data.

Note 3: Sounding RS occupies a scheduling bandwidth. 
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