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1. Introduction
Non-orthogonal multiple access gained high interest in academia and standardization [1], as an alternative to orthogonal multiple access (OMA) for 5G-NR to support massive connectivity and increase system capacity. In the RAN#80 meeting, the study item on non-orthogonal multiple access for NR-Rel.16 has been approved [2]. The detailed objectives for this study have been identified as (1) transmitter / (2) receiver – side processing, (3) NOMA – related procedures and (4) evaluation methodology. 
Low-density code-domain (LDCD) NOMA is a prominent sub-category of NOMA, which relies on low-density signatures (LDS). Sparse spreading codes comprising a small number of non-zero elements are employed for linearly modulating each user's symbols over shared physical resources. Significant receiver complexity reduction can be achieved by utilizing e.g. message-passing algorithms (MPAs), which enable user separation even when the received powers are comparable (as opposed to power-domain NOMA). Different variants of LDCD-NOMA have recently gained much attention in standardization, for instance, Sparse-Code Multiple-Access (SCMA) [6], [5] further optimizes the low-density sequences to achieve shaping and coding gains by using multidimensional constellations.

Sparse coded access, which may also be interpreted as a UE-specific sparse resource mapping, comes up with the optimal tradeoff between the coding gain and multi-user interference mitigation capability by adjusting the size of mapping block, and the UE-specific sparsity levels and patterns [3]
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[11]. It should be noticed that sparse coded access can be done by either resource mapping or designing spreading sequences.
In parallel to sparse approaches in NOMA, asynchronous coded multiple access (ACMA) has been recently discussed [7]. ACMA uses randomly staggered timing to improve overloading capability by randomly distributing multi-user interference, wherein the start time of each user transmission is randomly distributed within the frame.
The advantage of the asynchronous random access approach is that the performance at the receiver is improved due to the partial, instead of full, collisions taking place on the channel resources. This effectively leads to increased reliability, or better overloading capability of the NOMA system.
2. Staggered NOMA with sparse coded access
To simultaneously benefit from sparse coding and improved receiver performance/increased overloading capability in NOMA coming from partial collisions, as in the example of ACMA, we propose to exploit resource staggering on top of sparse coded NOMA. 
For illustration, we consider a system where users access multiple instances/slots of the channel resources for transmission. As depicted in Fig. 1, the concept of resource staggering can be applied on top of a sparse resource mapping.
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Figure 1 Example of resource staggering on top of sparse coded access.
The expectation is that, with the proposed staggering, one may either further decrease the overall error probability by keeping the number of users fixed (due to the partial instead of fully-overlapping collisions taking place) and/or may invest at least a part of this advantage to increase the number of users sharing the available resources, under a target error rate.

Observation 1: The concept of asynchronous coded multiple access (ACMA) can be combined with sparse coding/sparse resource mapping. In this way the receiver performance can simultaneously benefit from the sparse coding structure and the partial overlapping effectively taking place at the receiver as result of the resource staggering.  
Proposal 1: We propose to further investigate the potential benefits of the proposed approach and quantify the gains in terms of reliability and/or overloading capabilities of a NOMA system employing the proposed approach.  
3. Conclusion

In this contribution we discussed the extension of sparse coded access to accommodate for resource staggering in the spirit of asynchronous coded multiple access.
Observation 1: The concept of asynchronous coded multiple access (ACMA) can be combined with sparse coding/sparse resource mapping. In this way the receiver performance can simultaneously benefit from the sparse coding structure and the partial overlapping effectively taking place at the receiver as result of the resource staggering.  
Proposal 1: We propose to further investigate the potential benefits of the proposed approach and quantify the gains in terms of reliability and/or overloading capabilities of a NOMA system employing the proposed approach.  
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