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❏ The downlink of a mmWave system with single base station and 

several mobile users with different AoDs is assumed as follows. 

❏ The Achievable Rate:

III. The Proposed RA-NOMA Technique  

❏ The Proposed RA-NOMA:

❏ The Achievable Rate:

❏ Power Allocation:

I. Summary

II.  Background: RAMA

IV. Simulation Results
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Fig. 1. Schematic of RAMA for two users [1].

Fig. 2. The proposed RA-NOMA technique. 
Table I: Number of required RF chains and time 

slots for each technique.

V.  Discussion and Conclusion

 RA-NOMA simultaneously supports a large number of users using a single BS.

 Due to the directive and independent beams steered by the lens antennas, inter-

cluster interference is eliminated.

 RA-NOMA uses less number of RF chains compared to the existing mmWave-

NOMA technique.

 RA-NOMA achieves higher sum-rate compared to RAMA and conventional OMA 

techniques.

❏ Contribution: proposing a new multiple access technique based on the 

mmWave lens-based which is called RA-NOMA

❏ Motivations and Insights:

 Supporting a groups of users with different angles of departures (AoDs) by 

integrating reconfigurable antenna multiple access (RAMA) into non-

orthogonal multiple access (NOMA)

 Serving users with different AoDs and comparable channel gains via RAMA

 Serving users with the same AoDs but different channel gains via NOMA

 Achieving the independence of the number of radio frequency chains from 

the number of NOMA groups

 Received signal:

 Achievable rate:

 Channel model:

 Signal model: andwhere

 The users are grouped into RAMA users and NOMA users.

 The number of RAMA groups is equal to the number of RF chains and the number of NOMA groups

is the same as the number of beams.

 The number of beams is independent of the number of RF chains.

 Signal model for the users in the ith RAMA 

group:

andwhere

 The superposition coded signal of the kth   

beam:

 The received signal by User (i,k):

 The achievable rate of User (i,k):

 Optimization 

problem:
 The optimal 

power:

Fig. 3: Sum achievable rate of OMA, RAMA-OMA,

and RA-NOMA with respect to transmit SNR.

 RA-NOMA outperforms OMA and 

RAMA-OMA techniques in terms of 

sum-rate with equal power budget at 

the transmitter.

 RA-NOMA is not compared with 

NOMA technique. This is because 

user grouping in RA-NOMA may not 

be appropriate for deploying NOMA 

technique.

 NOMA technique for this grouping 

requires four RF chains which is not 

efficient in terms of energy 

consumption and hardware expenses.


