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1 Text Proposal

-----------------------------------Start of text -------------------------------------

7.1.1.2.2
Downlink pilot structure
The downlink reference/pilot symbols 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 reference/pilot symbols are inserted into the time/frequency grid according to a known pattern. The exact reference/pilot-symbol pattern is TBD, but the density of reference/pilot symbols in the time/and frequency domain should be sufficient to handle the highest time and frequency selectivity expected for E-UTRA. The use of an adjustable pilot density in order to adapt to different channel properties (time/frequency selectivity) should also be considered.
In the downlink, common pilot/reference signals should be defined. Dedicated pilot/reference signals should be considered.
The common pilot/reference-signal structure should allow for different pilot signals between different cells/sectors, where the pilot symbols can be either mutually orthogonal or mutually non-orthogonal, and that enable good system performance. For the same Node B, orthogonal patterns are preferred. In particular, for both common pilot and dedicated pilot, in the scattered pilot case, the pilot pattern can be shifted between different cells/sectors and power boosted, the shifted pilot pattern possesses the soft-orthogonal property to allows mitigate the inter-cell interference. 

The common pilot can be used to map the primary synchronization channel (PSC) and the secondary synchronization channel (SSC). The PSC consists in a synchronization sequence unique across the network (primary synchronization sequence PSS) and the SSC consists in a cell-specific synchronization sequence (secondary synchronization sequence SSS).
The PSC can be designed such that it uses only half of the subcarriers in the frequency domain, this results in the repetition structure in the time domain which allows to achieve fast coarse synchronisation for the initial acquisition. The PSC can be also designed to enable the detection of the antenna configuration at the Node-B for the MIMO transmission. Both PSC and SSC mapping should support multiple antenna transmission.
The downlink common pilot channel signal should be transmitted once per sub-frame.
Scattered pilots should be evaluated as well as pure time or frequency multiplexed pilots.
The scattered pilot pattern should also consider integrating the TDM pilot feature to allow UE to take the advantages of reduced battery consumption.
In order to support advanced antenna solutions such as MIMO, beam-forming etc., multiple orthogonal reference/pilot-symbol patterns should be possible within one cell (different reference/pilot-symbol patterns for different TX antennas, different beams, etc.). 
An example of the conbined pilot and synchronization channel design is given in figure XXX.
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Figure XXX Pilot and Sync channel  Structure 
-----------------------------------End of text -------------------------------------

2 References

[1]
R1-051155
Nortel "Proposal for Downlink Pilots for E-UTRA", 3GPP TSG-RAN1 WG1 #42bis , October, 2005.
[2]R1-051156

Nortel "Proposal for the Downlink Synchronization Channel Design for E-UTRA", 3GPP TSG-RAN1 WG1 #42bis , October, 2005.
[3] 3GPP TR25.892 “Feasibility Study for OFDM for UTRAN enhancement”
































































































































































