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1. Introduction
This document provides a summary of reflector discussions between January 29 and February 05, 2007, on DL RS design issues. The discussion topics were drawn from contributions at RAN WG1 #47bis.

2. UL DM RS Design Issues
DM RS Walsh covering for SU-MIMO

Time orthogonality was suggested for SU-MIMO RS (low UE speeds) through Walsh covering of the 2 RS LBs (the working assumption specifies frequency orthogonality through different cyclic shifts). Different cyclic shifts will need to apply per antenna pair in case of more than 2 Tx antennas. Time orthogonality can preserve cyclic shifts for allocation to different cells and for MU-MIMO. The issue of latency was raised as the Node B needs to receive both RS in a sub-frame before performing channel estimation and data demodulation. However, it was argued that for low speeds the Node B will combine the 2 RS before performing channel estimation regardless of how orthogonality is achieved. 

Moreover, it was argued (with results shown in a contribution) that RS time orthogonality for SU-MIMO introduces throughput losses at 30 Kmph (relative to frequency orthogonality). Instead, use of time orthogonality was suggested for different cells but it was then argued that RS orthogonality cannot be guaranteed without placing a limit on the UE speed (as for SU-MIMO).
ZC sequence and/or cyclic shift hopping for DM RS
ZC sequences of different lengths or partially overlapping ZC sequences of the same length may occasionally have large cross-correlations. To suppress this and to generally randomize interference on RS, ZC sequence and/or cyclic shift hopping have been suggested among consecutive RS transmissions. Support for both approaches was expressed. It was also suggested to group together, for use in the same cell, base ZC sequences of different lengths that result to large cross-correlations and plan their allocation among adjacent cells or Node Bs. Planning is required for this suggested ZC sequence grouping. Planning is also considered for the allocation of specific ZC sequences of a given length to adjacent Node Bs.
Sounding RS
Several issues were identified, including:

a) Assignment for different bandwidths: The OVSF tree-structure used for Walsh code assignment in CDMA has been suggested. No comments were made on this issue.
b) Assignment to UEs with different delay spreads: To increase number of simultaneously multiplexed sounding RS, the cyclic shift assignment should be according to the UE need and the granularity can be smaller than the maximum cyclic shift (e.g. maximum defined for TU + time error). Comments were in agreement and this was deemed an implementation issue through the Node B signaling informing a UE of the cyclic shift value.
c) Sounding larger BW with RS of smaller BW: BW hopping for small BW RS was suggested in order to sound the entire BW and obtain frequency scheduling gains. All comments were in agreement.
d) Sounding RS BWs: 1.25 MHz, 5 MHz, and 10 MHz have been suggested. It has also been suggested that the sounding RS BWs should not be “hard-wired” in the specifications because they may depend on the operating BW and the Node B should have the flexibility to indicate these BWs according to the deployment scenario. Finally, it was suggested that the sounding BW be expressed in terms of RBs.
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