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1. Introduction

The following is proposed

· The time-domain position of the first and second reference symbols is specified to the second and second last OFDM symbol of downlink sub frames

· A static reference-symbol density is preferred but the efficiency by which the full range of E-UTRA target scenarios can be supported should be considered.

· The means by which orthogonal reference signals are created is specified (CDM between cells/beams of same Node B, FDM/TDM between antennas of the same Node B)

· The sentence “Means to have good cross-correlation properties also between reference signals of cells of different Node B should also be considered” is removed as, currently, the meaning of this is very unclear. Alternatively, the meaning of the sentence should be further clarified.

2. Text Proposal

--- Begin Text Proposal ---

7.1.1.2.2
Downlink reference-signal structure

The downlink reference signal(s) can be used for at least  

· Downlink-channel-quality measurements

· Downlink channel estimation for coherent demodulation/detection at the UE

· Cell search and initial acquisition

The basic downlink reference-signal structure, consisting of known reference symbols, is illustrated in Figure 7.1.1.2.2-1.

Reference symbols (a.k.a. ”First reference symbols”) are located in the second OFDM symbol of each downlink sub-frame. 

Additional reference symbols (a.k.a. ”Second reference symbols”) may  be located in the second last OFDM symbol of downlink sub-frames
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Figure 7.1.1.2.2-1. Basic downlink reference-signal structure (figure assumes 7 OFDM symbols per sub frame)

The position (in the frequency domain) of the reference symbols (first reference symbols as well as second reference symbols) may vary between consecutive downlink sub-frames and between cells.
It should be considered if a static reference-symbol frequency-domain density is sufficient to efficiently support all E-UTRA target scenarios or if a semi-statically reference-symbol density is needed.

The first reference symbols are transmitted in every downlink sub frame from one or multiple TX antennas.

It is still FFS if the second reference symbols are selectively transmitted or transmitted in every downlink sub frame

In the case of selectively transmitted second reference symbols, the transmission of second reference symbols could be based on e.g.

· The possibility for inter-sub-frame interpolation between first reference symbols (second reference symbols e.g. only transmitted when inter-sub-frame interpolation between first reference symbols is not possible, e.g. when some sub-frames are used for Single-Frequency-Network- based broadcast)

· Doppler, in case of common channels the highest anticipated Doppler (second reference symbols only transmitted at high Doppler)

· Scheduling decision (second reference symbols only transmitted in resource blocks being scheduled)

· Selected ”transport format”  (second reference symbols only transmitted e.g. in the case of higher-order modulation)

· Number of TX antennas used for transmission (second reference symbols only transmitted in case of transmission from more than a certain number of TX antennas)

If second reference symbols are transmitted, the possibility for different power offset between the first reference symbols and the second reference symbols could be considered.

In the case that Layer 1 downlink control signaling (more specifically signaling or part of the signaling related to downlink and uplink scheduling) is located at the beginning of the corresponding sub-frame (still TBD if this will be the case or if the Layer 1 signaling is to be spread over the sub-frame), it is currently assumed that demodulation of this information could be carried out without using the second reference symbols of the corresponding sub-frame (however, second reference symbols of previous sub-frames may be used if available).

Possible transmission of additional UE-specific downlink reference symbols are to be considered for dynamic beam forming or MIMO

It should be possible to create multiple mutually orthogonal downlink reference signals. 

· To support transmission using multiple TX antennas within one cell 

· To allow for orthogonal reference signals between sectors and fixed beams of the same Node B.

Orthogonal reference signals between cells/beams of the same Node B are created by means of CDM; i.e. the (frequency domain) sequence of reference symbols are multiplied by mutually orthogonal patterns
In case of two antennas within one cell/beam, orthogonal reference signals between the antennas are created by means of FDM, i.e. reference symbols for the different sub-carriers are transmitted on different sub-carriers.

In case of more than two antennas within one cell/beam, reference signals for antennas 1 and 2 are based solely on the First Reference Symbols while reference signals for antennas 3 and 4 are based solely on the Second Reference Symbols


--- End Text Proposal ---
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