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1.	Introduction


This document discusses the advantages and disadvantages of the RACH preamble signatures proposed in TSGW1#3(99)138  to allow differential detection to cope with Doppler effect at high UE speed. 








2.	Advantages of the new signatures for RACH preamble proposed 


In this paragraph, the advantages of implementing the new signatures as proposed are listed.


The new signatures proposed would enable to perform differential detection, which would allow to cope with Doppler effect which occurs at high UE speed. According to Tdoc UMTS/L1/10/99 by InterDigital, the gain would be 3dB at speed 120km/h, and 5dB at speed 150km/h in ideal channel, and around 4dB at speeds 120km/h and 150km/h in ITU channel model.








3.	Disadvantages of the new signatures for RACH preamble proposed 


In this paragraph, some cons of proposed signatures implementation are listed.


The differential decoding results in a 3dB degradation at low speeds compared to coherent detection.


The 3dB loss for proposed signatures at low speed can not be compensated, while some techniques for Doppler effect correction are available to cope with high speed UEs.


The users distribution is viewed as being mainly low mobility users. Thus the 3dB degradation would affect a majority of users, while providing improvement to a minority of users.


The proposed sequences will degrade the orthogonality of the RACH preamble signatures. The inter-correlation properties of the proposed signatures are a lot worse than the ones in the current RACH description. Some curves on these inter-correlation properties are provided hereafter. These curves show the inter-correlation of each signature with all the others including itself. The red straight-lined curves use the proposed differential coded signatures while the blue dashed-lined curves use the current coherent coded signatures.


In the differential detection scheme, the first symbol will be badly detected, thus if we do not consider increasing the number of signature symbols to seventeen, only fifteen reliable symbols will be available for signature determination.
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Regarding the degradation at low speed, it has been suggested to use coherent detection on the proposed signatures at low speed and differential detection at high speed. However, this would mean having two detectors in the BTS which increases significantly the complexity.  Moreover, which detector should be used at each instant? It would depend on the Ms speed. But this speed is not known to the BTS in a straight forward way. It is unlikely that the Ms could determine its own speed and inform the BTS. Estimating the Ms speed at  the BTS is of the same order of complexity than the algorithms to cope with Doppler at high speed. Thus this approach does not seem to be a solution.  








5.	Conclusion


This document listed some pros and cons of the proposed signatures for RACH preamble. It is shown that the cons are more important than the pros, thus it is recommended not to accept the signatures proposed in TSGW1#3(99)138  for RACH preamble .                        
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