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Introduction
In RAN1#43 some additional progress was made regarding the structure of the downlink reference pilot signal but no significant progress was made in reaching a decision regarding the selection of a TDM or scattered structure. In [1] it is suggested to always transmit the unicast reference pilot signal in the first symbol of the downlink TTI, regardless if it is a unicast or a multicast one. In addition to allowing for the necessary demodulation of the unicast shared control channel for uplink transmissions during multicast TTIs and allowing the necessary CQI measurements for subsequent unicast downlink transmissions, this setup removes the need for UE dedicated pilots with the TDM structure of the downlink reference signal and thereby avoids this very significant drawback.    

Moreover, instead of considering the transmission of the first reference symbols in the first or second symbol of a downlink TTI, this transmission should occur in the first symbol. In terms of performance there is no meaningful difference. However, having the first reference symbols in the first OFDM symbol allows for faster downlink CQI measurement and consequently larger processing time or smaller CQI reporting delay. It also allows for larger UE power savings in case the shared control channel is split into two (or more) parts as in HSDPA with the first part conveying the information of the scheduled UEs and transmitted in the first symbol of the downlink TTI [2].

The proposed TP removes the reference to the UE dedicated reference symbols, clarifies that the first reference symbols are transmitted in both unicast and multicast TTIs, and defines their transmission in the first OFDM symbol of the downlink TTI.

References
[1] R1-06xxxx, “Unicast Pilot and Control Channel Multiplexing for EUTRA Downlink”, Texas Instruments
[2] R1-06xxxx, “Multiplexing of UE Identities in the Shared Control Channel of EUTRA Downlink”, Texas Instruments
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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 first OFDM symbol of a sub-frame. 

Additional reference symbols (a.k.a. ”Second reference symbols”) may  be located in a second OFDM symbol of the sub-frame.
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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 from sub-frame to sub-frame and between cells.

The first reference symbols are transmitted in every unicast and multicast downlink sub frame from one or multiple TX antennas. 
It is still FFS if the second reference symbols are transmitted in every downlink sub frame.

· 
· 
· 
· 
· 
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.
Mutual orthogonality between reference signals may be achieved in either the frequency domain (reference symbols of different antennas/sectors/beams transmitted on different OFDM sub carriers within a given OFDM symbol) or in the code domain (reference symbols of different antenna/sectors/beams modulated by mutually orthogonal patterns). Both alternatives are to be considered. 

Means to have good correlation properties also between reference signals of cells of different Node B should be considered.
-----------------------------------------------------------------------------------------------------------------------------

End of text proposal for TR 25.814, section 7.1.1.2.2  
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Exaxt frequency-domain reference-symbol �density is TBD (50% in this figure)
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Exact time-domain position of second reference �symbols is  TBD
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