3GPP TSG-RAN WG1 Meeting #50

















R1-073715
Athens, Greece, 20th – 24th August, 2007

Agenda Item:
7.2.1

Source: 
Philips, NXP Semiconductors
Title:
Phase Reference for Downlink Beamforming
Document for:
Discussion and Decision

1 Introduction

At the RAN1 LTE TDD Adhoc Meeting in April 2007, it was agreed to support a single-stream dedicated reference signal based beamforming mode for Frame Structure Type 2. In this mode, in-band dedicated reference signals are used for data demodulation [1]. The provision of dedicated UE-specific reference symbols to support downlink beamforming for Frame Structure Type 1 was discussed at RAN1#49bis.

The potential for dedicated beamforming to give substantial gains in cell-edge data rates has been suggested, e.g. in [2, 3, 4]. In order to obtain these coverage improvements, it is necessary to provide a phase reference for the UE receiver, and it was shown in [5] that dedicated UE-specific reference symbols are the preferable way to provide this. It was also highlighted in [5] that is very important that consistency should be maintained for all modes of LTE (FDD and TDD).

We therefore propose the following:

· A UE-specific semi-statically configurable single-stream dedicated reference signal should be defined for Frame Structure Type 1 as well as Frame Structure Type 2

· This reference signal would provide the phase reference for data demodulation of a single beamformed data stream to each UE

· All e-NodeB antennas would transmit the same dedicated reference signal pattern

By limiting the dedicated beamforming to a single stream per UE, it is only necessary to provide one dedicated reference signal pattern per UE. Additional reference signal patterns could be added in a later release of LTE if it was desired to allow the possibility of dedicated beamforming to multiple UEs simultaneously using the same time-frequency resources. 

A text proposal for TS36.211 follows, proposing patterns for UE-specific reference symbols with the same overhead as the common reference symbols. Note that if it is considered that the use of dedicated beamforming for high-speed UEs is not likely to be a common scenario, the second pair of dedicated reference symbols in each subframe could be omitted. 

2 Text Proposal for TS36.211

-- Start of text proposal --

6.10.3
UE-specific reference signals

UE-specific reference signals are transmitted on antenna port 5. The UE is informed by higher layers whether the UE-specific reference signal is present and is a valid phase reference for PDSCH demodulation or not.

6.10.3.1
Sequence generation

6.10.3.2
Mapping to resource elements

Figures 6.10.3.2-1, 6.10.1.2-2, and 6.10.3.2-3 and 6.10.3.2-4 illustrate the resource elements used for UE-specific reference signal transmission. The notation 
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 is used to denote a resource element used for reference signal transmission on antenna port 
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Figure 6.10.3.2-1. Mapping of downlink UE-specific reference signals (frame structure type 1, normal cyclic prefix).
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Figure 6.10.3.2-2. Mapping of downlink UE-specific reference signals (frame structure type 1, extended cyclic prefix).
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Figure 6.10.3.2-3. Mapping of downlink UE-specific reference signals (frame structure type 2, normal cyclic prefix).
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Figure 6.10.3.2-4: Mapping of downlink UE-specific reference signals (frame structure type 2, extended cyclic prefix).

-- End of text proposal --
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