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1 Introduction

The potential for dedicated beamforming to give substantial gains in cell-edge data rates has been suggested, e.g. in [1, 2, 3]. It has been proposed in [4, 5, 6, 7] to include a single-stream semi-statically configurable dedicated reference signal in FS1 as has already been agreed for FS2 [8]. It has been highlighted that is very important that consistency should be maintained for all modes of LTE (FDD and TDD).

By limiting the dedicated beamforming to a single stream, it is only necessary to provide one dedicated reference signal pattern. 

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, then a reference symbol pattern with lower density in the time domain might be specified instead. 

The patterns shown here place the dedicated reference symbols only on resource elements in the PDSCH, not the PDCCH. This avoids any change of procedure for UEs which are not configured to use the dedicated reference signal. The common reference signals remain the phase reference for the downlink control channels. 

2 Text Proposal for TS36.211

-- Start of text proposal --

6.10.3
UE-specific reference signals

UE-specific reference signals are supported for single-antenna-port transmission of PDSCH and 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 
[image: image1.wmf]p

R

 is used to denote a resource element used for reference signal transmission on antenna port 
[image: image2.wmf]p

.
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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 --

3 References

[1]
R1-071755 “Beamforming with eight transmit antennas for E-UTRA DL, Ericsson

[2] R1-071748 “Improving Cell-edge Data Rate with Beam-forming for EUTA-TDD”, CATT, CMCC, RITT, Huawei, ZTE

[3] R1-072955 “Investigation on Adaptive Beamforming in E-UTRA Downlink”, NTT DoCoMo

[4] R1-073144 “Phase Reference for DL Beamforming”, Philips, Alcatel-Lucent, NXP Semiconductors, ArrayComm

[5] R1-073715, “Phase reference for downlink beamforming”, Philips, NXP Semiconductors

[6] R1-073886, “Way forward on DL beamforming”, NTT DoCoMo, Vodafone, Orange, T-Mobile, China Mobile, AT&T, Philips, Ericsson, Qualcomm Europe, NEC, Alcatel-Lucent, Fujitsu, Mitsubishi, Sharp, Arraycomm, ITRI, ZTE

[7] R1-074245, “Way forward for dedicated reference symbols for downlink beamforming”, Philips, NTT DoCoMo, Vodafone, AT&T, NEC, Fujitsu, Mitsubishi, NXP Semiconductors, Arraycomm

[8] R1-071876 “Way Forward on Beamforming with Dedicated Reference Signal”, CATT, CMCC, RITT, Huawei, ZTE, Ericsson, Nokia

































































































_1227698381.unknown

_1252918508.doc


































































































































































































































































































































































































































































5







R







5







R







5







R







even







-







numbered slots







odd







-







numbered slots















5







R







5







R







5







R







0







=







l







5







=







l







0







=







l







5







=







l



































































































































































































































































Antenna port 5











































l







k







,







element 







  







Resource












_1252918789.doc


























































































































































































































































































































































































































































R







5























































5







R







5







R











subframe







5







R







0







=







l































8







=







l



































































































































































































































































Antenna port 5











































l







k







,







element 







  







Resource












_1252918848.doc


























































































































































































































































































































































































































































R







5























































5







R







5







R











subframe







5







R







0







=







l































7







=







l



































































































































































































































































Antenna port 5











































l







k







,







element 







  







Resource












_1252918210.doc


































































































































































































































































































































































































































































5







R







5







R







5







R







even







-







numbered slots







odd







-







numbered slots















5







R







5







R







5







R







0







=







l







6







=







l







0







=







l







6







=







l



































































































































































































































































Antenna port 5











































l







k







,







element 







  







Resource












_1227698341.unknown

