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1 Introduction

For E-UTRA downlink transmission, the common RS structure has been stable for several meeting cycles. The purpose of the common RS is mainly for channel estimation and CQI measurements, including channel estimation for closed-loop MIMO.  However, in a number of contributions, the need for downlink dedicated RS are addressed.  This includes using them for closed-loop precoding vector/matrices verification [1]-[3], TDD non codebook based precoding [4] and adaptive beaming forming [5] etc. In this contribution, a number of dedicated RS insertion options are illustrated which could better suit different needs. The final decision on which option(s) are to be chosen should be based on the outcome of performance evaluations, and the real needs for dedicated RS. 
2 Options for Dedicated RS
In this section, a number of dedicated RS insertion options are proposed. The locations of dedicated RS for each option are illustrated in Figure 1 to Figure 5. 

1. Option-1

· RE puncturing is a possibility for the power allocation of RS in the 2nd RS symbol in each slot.
· The dedicated RS are transmitted in the 2nd RS symbol in each slot.
2. Option-2

Similar to option-1, but to save overhead, only transmit dedicated RS in the 2nd RS symbol in the 2nd slot. 
3    Option-3 

· The dedicated RS are transmitted in the last OFDM symbol in each sub-frame

· The dedicated RS can be used to improve the channel estimation performance if the RS in the next sub-frame can not be used for the channel interpolation.
4. Option-4 

· The dedicated RS is transmitted in the last OFDM symbol in each slot

· The dedicated RS can be used to improve the channel estimation performance and average neighboring cell interference. 
5. Option-5: 
· The dedicated RS replaces  RS for Tx3/Tx4 in the 2nd slot
· Channel estimation is done by the common RS and dedicated RS 
· CQI measurement can be done based on common RS in the first slot.
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Figure 1: Downlink dedicated RS option-1
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Figure 2: Downlink dedicated RS option-2
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Figure 3: Downlink dedicated RS option-3
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Figure 4: Downlink dedicated RS option-4
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Figure 5: Downlink dedicated RS option-5

For convenience, Table 1 summarizes overhead of combined common RS and dedicated RS for each option. 
	
	Option-1
	Option-2
	Option-3
	Option-4
	Option-5

	Overhead (%) (common RS +dedicated RS)
	16.7
	15.5
	15.5
	16.7
	14.3


Table 1: Overheads of common RS and dedicated RS
3 Summary

In this contribution, a number of dedicated RS arrangements are proposed with brief explanations. It is believed that the introduction of dedicated RS for E-UTRA downlink is necessary, which could be used for applications such as FDD precoding matrix verification, adaptive beamforming and TDD non codebook based precoding etc. The final decision on dedicated RS formats and density should be determined based on the outcome of performance evaluation as well as the applications in which they are used for. 
4 References
[1] 3GPP R1-070706, “On Codebook Index Feedback and Beamforming Matrix Verification”, Nortel Networks. St Louis, USA, Feb 2007.
[2] 3GPP R1-071337, “Proposal for Dedicated Pilots in Downlink Precoding for EUTRA MIMO”, Motorola, St Julian, Malta, March, 2007.
[3] 3GPP R1-061657, “Reference Signals for Downlink Beamforming Matrix Validation”, Intel Corporation.
[4] 3GPP R1-071746, “Downlink reference signal aspects for non-codebook based pre-coding in TDD mode”, CATT, CMCC, RITT, Huawei, ZTE, St Julian, Malta, March, 2007.
[5] 3GPP R1-070859, “Adaptive Beamforming in E-UTRA”, NTT DoCoMo, Fujitsu, Mitsubishi Electric, NEC, Sharp, St Louis, USA, Feb 2007.





































































PAGE  
4

_1239091617.doc

[image: image1]

Dedicated RS







DL common RS for Tx2/4







DL common RS for Tx1/3












_1239091637.doc

[image: image1]

Dedicated RS







DL common RS for Tx2/4







DL common RS for Tx1/3












_1239109438.doc

[image: image1]

Dedicated RS







DL common RS for Tx2/4







DL common RS for Tx1/3












_1239091627.doc

[image: image1]

Dedicated RS







DL common RS for Tx2/4







DL common RS for Tx1/3












_1239091602.doc

[image: image1]

Dedicated RS







DL common RS for Tx2/4







DL common RS for Tx1/3












