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1. Introduction
This document provides a summary of reflector discussions during March 13-22 on DL RS design issues. Several opinions were offered but there was not an extensive exchange on any of the identified issues. 
2. UL RS Design Issues
UL Sounding RS (SRS)
Q1) What should the Node B signal to the UE (in RACH response, ...)? 
This relates to how the SRS is transmitted and how sounding is done. Possible parameters are: transmission BW/period/power/sub-frame, RPF, and cyclic shift. 
A1) The above were generally agreed. There were additional suggestions that the ZC sequence index and frequency offset of the SRS should be signaled in addition to the above parameters. Further, there was one suggestion to support only two sounding BWs are supported; 1.25 MHz and 5 MHz. Another suggestion was to specify the sounding BWs as multiple of an RB (limited options).
Q2) If the SRS from some UEs is not transmitted over the total BW (total BW is the one for data, UL control regions excluded), should it hop among possible smaller BWs? 
A2) Varying opinions were presented on this issue ranging from no hopping, to limiting hopping only for 1.25 MHz BW SRS, to supporting hopping over flexible BWs.
 

Q3) If there is hopping, how should the pattern be derived (e.g. periodic over possible BWs, explicit signaling, etc.)? 
A3) Two suggestions were made in support of periodic patterns to limit/avoid signaling overhead. It was also suggested that SRS transmission should be enabled without explicit scheduling to support various “startup” functions from an inactive UE and initial frequency domain scheduling.
 

Q4) What are possible values for the RPF?
A4) Multiple suggestions were made covering nearly all possible RPF values (1-4, 6, and 12). It was also mentioned that the RPF should depend on the sounding BW.
 

Q5) At which SC-FDMA symbol should the SRS be placed?
A5) It was suggested that the scheduling latency (DL/UL timing and Node B processing time) and the potential use of the SRS for channel estimation should be considered as well as the generated interference. It was also suggested to have the capability of disabling the SRS or specifying it for only a portion of the operating BW. 
Q6) Should different ZC sequences be supported in the same cell or Node B (non-orthogonal sounding RS within a Node B)?
A6) Preference was expressed for single ZC sequence with multiple ZC sequences FFS.
 

Q7) Should SRS for antenna selection be supported? If yes, do the diversity gains offset the associated additional overhead given the SRS limitations? Are there any co-existence issues with “usual” SRS co-ordination? It should be noted that at RAN WG1#48, closed loop antenna selection was agreed to be optionally supported for FDD.
A7) It was suggested that further studies are needed for the SRS overhead and reliability of the associated CQI estimate per antenna. It was also suggested that the same SRS is used by both antennas and the Node B knows in advance, based on higher layer signaling or implicitly, which antenna sends the SRS. The SRS fro CL antenna selection should not consume additional resources (half the transmission frequency than without antenna selection).
ZC sequence and/or cyclic shift hopping for DM RS
Q1) Which of the two (cyclic shift, ZC sequence) should be supported (including none or both)?
A1) One suggestion was to support ZC sequence hopping over cyclic shift hopping based on the results of R1-070935. It was also commented that the ability to disable ZC sequence hopping should be allowed to enable ZC sequence planning and that within the same Node B co-ordination of the cyclic shift values (offering orthogonal intra Node B RS) is more effective than cyclic shift hopping. 

Another suggestion was to limit ZC sequence hopping within the same cell and support cyclic shift hopping for the shortest sequences, as with planning only one such sequence is available per cell, while for the longer ones to support both hopping options as several ZC sequences are available per cell. 
Yet another suggestion was to support cyclic shift hopping within the same Node B.
 

Q2) Are there any additional planning requirements beyond the planning for assignment of a different ZC sequence to adjacent Node Bs? 
A2) No concrete comments were made on this.
 

Q3) What are the hopping patterns and how are they signaled (implicit, explicit, etc.).

 
A3) Implicit allocation of hopping patterns was suggested to limit/avoid signaling overhead.

Q4) ZC sequences leading to large cross-correlations (different ZC lengths) can be grouped together for use in the same Node B. Is this simply an implementation issue? Is there any additional planning for this? Should this option be supported in addition to or instead of hopping? 
A4) It was suggested that sequence combinations with large cross correlation should be used in a coordinated way (and their use be avoided in adjacent Node Bs).
RS Sequence Generation

Q1) What is the parameter(s) for the selection between the two (e.g. amount of cyclic extension or truncation required, CM/PAPR relative to data modulation, cross-correlation properties)?
 

A1) One suggestion was that since /2 BPSK is no longer supported in E-UTRA UL, to obtain a possibly simpler standard, cyclic extension be made the only option because of its better CM/PAPR properties. If both methods are to be supported, the one providing the smaller CM/PAPR relative to the data modulation (especially for small RB allocations) should be the selection criterion (same for the ZC sequence in case a cell has multiple ZC sequences). Another suggested (and possibly related) criterion was the minimization of the required extension/truncation. It was also mentioned that a contribution at this meeting suggests an alternative option to extension/truncation. 
Q2) Is cyclic extension of truncation needed for ZC sequences of large lengths (e.g. over 10 RBs)?
A2) One comment was that extension or truncation should apply to all cases for a simpler standard. Another comment made the opposite suggestion that for large BW allocations, ZC sequences without extension/truncation should also be considered.
DM RS Walsh covering for PUDCH

Q1) Since UL SU-MIMO is FFS, should this issue be left as FFS for the PUDCH? 
A1) Two comments made on this issue suggested that it is acceptable to not consider RS Walsh covering for MU-MIMO and conserve this capability in case SU-MIMO is supported. Another suggestion was to use RS Walsh covering to create orthogonal RS among different sectors (several other companies suggested using cyclic shifts for this purpose).
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