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The SDMA concept on the UL
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Channel matrix estimation

• Separation involves “equation solving” – knowledge of 
channel matrix is essential

• Each antenna receives a combination of signals from 
two users, including during the training preamble phase.

• How can the two channel responses be learnt from a 
mixture?
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Correlating received signal with the 
preamble – same preamble case

Station 1, response with multipath

Station 2, response with multipath

Composite correlation outcome

TFFT
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Correlating received signal with the 
preamble – shifted preamble case

TFFT

Station 1, response with multipath

Station 2, response with multipath

Composite correlation outcome
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Pros and Cons

• Pros:
– For short-moderate multipath, little mutual interference
– The PAPR properties of the preamble are maintained
– Very easy implementation in the transmitter

• Cons:
– For long multipath, echoes from one station can leak into the 

channel estimate of other stations
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Multipath limitations

• For long multipath, echoes from one station can leak 
into the channel estimate of other stations

• For full bandwidth preamble utilizing even subcarriers 
the autocorrelation consists of two peaks spaced TFFT/2 
apart

• A shift of TFFT/4 is reasonable for separating two users

• Multipath becomes a problem when it approaches 
spread of TFFT/4
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The SDMA concept on the DL
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Why different preambles on DL?

• Each user is illuminated by residual signal directed to 
another user

• Sum of two signals induces channel estimation error, 
which degrades the decoding performance

• Staggering the preambles (by cyclic shift) allows 
improved channel estimation
– Channel smoothing removes faraway time components
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Text changes - UL

• Mathematical description of cyclic shift of the preamble 
by M samples:
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Text changes - UL

• Extended UIUC element for describing the shift:
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Text change – DL

• We propose same modification on the DL
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Mandatory/optional - rationale

• We propose the UL capability to be mandatory
– The implementation is very simple

• On DL we propose the capability to receive such 
signals to be tied to the AAS functionality
– Taking advantage of the proposed signals involves 

modification to the receiver – we do not want to impose this 
as mandatory


