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ABSTRACT 5 

 

FLEXIBLE RESOURCE GRID DESIGN FOR ORTHOGONAL TIME FREQUENCY 

SPACE (OTFS) WAVEFORM 

 

The aim of this invention is to devise a method for resource allocation in the delay-Doppler grid 10 

that assigns radio resources to the users in a flexible manner taking into consideration their specific 

requirements.  

The method of invention provides a flexible structure for Orthogonal Time Frequency Space 

(OTFS) waveform in terms of resource allocation/scheduling. This flexibility is imperative for the 

ever-increasingly diverse user requirements of wireless communication systems in terms of 15 

reliability, latency, data rates, mobility, security etc. 
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CLAIMS 5 

1. A method for flexible resource allocation in the delay-Doppler grid for an OTFS system with 

varying delay-Doppler grid for multi-user with doubly dispersive channel, wherein said method 

comprises the steps of; 

i. Scheduling multiple users with different applications in delay-Doppler domain, herein 

the schduling is organized on a slot by slot basis where a queue of packets are stored at 10 

the base station (BS) for each user equipments (UEs), 

ii. A system with single antennas at both transmitter (Tx) and receiver (Rx) is considered 

wherein the reference system frame with fixed delay-Doppler grid consists of N number 

of symbols and thus M number of subcarriers with T symbol duration and Δf subcarrier 

spacing (SCS), and thus, the OTFS frame occupies a total bandwidth of B = MΔf with 15 

a frame duration of Tf= TN; and consequently, the data in delay-Doppler domain is 

given by x[k,l] with k and l index representing Doppler and delay indicies, respectively,  

iii. Generating the time domain OTFS signal by performing Heisenberg transform using 

M-point IFFT over time-frequency data symbols, 

iv. Adding cyclic prefix (CP) of L length to mitigate the intersymbol imteference between 20 

OTFS signals, herein L is the number of channel paths, 

v. Transmitting the OTFS signal wherein the OTFS signal undergoes the time-varying 

wireless channel, 

vi. Removing the CP to recover the transmitted signal at the receiver side, 

vii. Performing Wigner transformation to recover the time-frequency representation of the 25 

received signal, 

viii. Performing SFFT operation to get the received signal in the delay-Doppler domain, 

ix. Applying equatization process and, 

x. Mapping the received symbols to data information characterized in that; 

xi. The received signal of each user in processes considering the corresponding grid 30 

parameters and guard optimization is performed in either tine-frequency or delay-

Doppler domain until the user constraints including spectral efficiency (SE), desired 

signal-to-interference and noise ratio (SINR), and round-trip time (RTT) of 

communication are completed. 
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2. A method according to claim 1 for use in wireless systems. 5 

3. A method according to claim 1 or 2 for providing flexible delay-Doppler grid for OTFS 

wireless systems. 

4. A method according to claim 1 characterized in that the scheduling multiple users with different 

applications in delay-Doppler domain is done by an algorithm {Nu, Mu} =

𝑚𝑚𝑚𝑚𝑚𝑚{𝑆𝑆𝑆𝑆, 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆}& min{RTT} ,where Nu, and Mu represent the delay and Doppler grid of u-th 10 

user, respectively. 
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Figure 2 
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