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1 Summary
This document describes high-level, receiver signal processing of ACMA.  
2 Receiver Signal Processing for ACMA
Figure 1 shows a simplified block diagram of ACMA [1] receiver. We omit the details of OFDM processing, frequency domain equalization, and receive antenna combining.
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Figure 1. Simplified ACMA Receiver Block Diagram

The ACMA receiver takes advantage of soft-in, soft-out elementary signal estimator (ESE) and LDPC decoding as shown in Figure 1.  A benefit of the receiver structure in Figure 1 is that the system performance actually improves with power variations among the users. This eliminates the need of precise power control. 
In the basic algorithm, FEC decoding of each of the U users is performed before the results are fed to the ESE.  ESE then generates the updated a priori information for all the users aggregately. In an improved variation, after the FEC decoding of each user, ESE immediately generates the a priori information of the subsequent user, thereby incorporating the latest information from the previous user’s decoder. The second approach leads to faster convergence, since information (in this case, previous user’s FEC extrinsic information) is used as soon as it becomes available. The idea is analogous to the layered belief decoding of LDPC codes [2].
The following formulation describes the generation of soft information that is input to LDPC decoders, when all the users’ coded blocks are time-aligned. The formulation for the asynchronous case is similar. Let
  
where  denotes the received signal at time index  and  denotes additive noise with variance . To generate the soft information for the  user, we write,
 , where
 is the sum of the interference and noise to the  user. When the number of users is high,  can be approximated as a Gaussian random variable. Therefore, the soft information for the  user (i.e. input to the LDPC decoder) can be written as,


where  and  can be calculated using the appropriate LDPC decoder outputs as,


As can be seen from the above computations, ESE consists of simple, scalar operations. ACMA receiver does not require any MMSE receiver or any type of matrix inversion or manipulation.
Observation 1. ACMA receiver requires only ESE which consists of simple, scalar operations. ACMA receiver does not require any MMSE receiver or any type of matrix inversion or manipulation.

3 Multi-branch transmission receiver 

For higher TBS sizes, ACMA uses multi-branch transmission [3], scheme a, as shown in Figure 2. 
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Figure 2. Multi-branch transmission before FEC

This particular variation of multi-branch transmission allows the receiver to treat each branch as if it is an additional user. Therefore, the general formulation given in the previous section applies to multi-branch transmission as well. Furthermore, the multi-branch scheme shown in Figure 2 allows the receiver to stop iterating on already converged branches, since each branch can include its own CRC check.

Observation 2. Multi-branch transmission before FEC allows: 
1. the receiver to treat each branch as if it is an additional user. 
2. the receiver to stop iterating on already converged branches, since each branch can include its own CRC check.
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