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Introduction
Non-orthogonal multiple access (NOMA) is a technology being studied for future NR releases as it allows multiple users to share time and frequency resources in the same spatial layer via power domain or code domain multiplexing. 
In RAN1#94bis a text proposal for TR 38.812 was agreed ‎[4]. In this text proposal the transmission side processing along with the candidate MA signatures were presented. In ‎[3] the link-level simulation (LLS) results of different spreading schemes was presented.
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Considerations for NOMA Sequence Design
As the study item nears its completion, we need to consider the different properties required for robust spreading schemes, aside from link-level results. 
Flexibility
One of the requirements for robust spreading scheme is a flexible spreading scheme. For NOMA it’s the ability to support varying number of users in different scenarios. This would allow a gNB to select the optimal number of MA signatures per e.g. number of connected devices. Practically this means the network would be able to change the coding scheme length, and complexity depending on the current scenario. 
Observation 1: Flexibility of coding scheme is an important parameter for NOMA network control.
Adaptability
Adaptability is the ability for the network to assign MA signatures based on channel condition between the gNB and the UE. Different UEs will have different channel conditions. A fully uniform NOMA coding scheme will not allow adapting the MA signature to the UE channel conditions. Therefore, a truly adaptable scheme should allow for coding advantage between different UEs. 
Observation 2: Adaptability of coding scheme to channel conditions is an important parameter for NOMA network control.
UE Complexity
A UE’s complexity can be impacted by the memory requirements. For example, coding scheme that utilizes numerous and/or large coding tables implies high memory requirements and thus higher complexity. The UE complexity impact could be limited by using a simple formula for coding sequence generation. 
Observation 3: Low UE complexity is an important parameter for the success of a NOMA coding scheme.
Proposal 1: Flexibility, adaptability and limited UE complexity in the spreading scheme for NOMA is required.
Comparison of Coding Schemes
In this section we compare the coding scheme presented in ‎[3] using the above guidelines. MUSA, RSMA, WSMA and MUI are compared. Both WSMA and RSMA are welch-bound equality based schemes. MUSA is a scheme based on quantized constellations.  MUI is a sequence generator with traffic control.
Flexibility
For MUI, it can be seen any number of users per spreading code length is supported. In addition, it is possible to add more sequences while maintaining support for already-distributed sequence. 
MUSA’s traffic control depends on the decided constellation. Once set, the number of users is decided only by the sequence’s length. 
WSMA and RSMA may technically allow for flexible network. However, for these techniques, flexibility is penalized with either the a high signaling overhead i.e. the transmission of a full sequence, or predefined large codebook which results in higher UE complexity.
Adaptability
MUI allows for high adaptability by dividing different hyperplanes into different number of sequences, thus supporting users of different channel conditions with codes of different strength. 
MUSA has no inherent ability to adapt to different channel conditions. 
WSMA and RSMA may provide adaptability by creating subset groups within a codebook. However, for these techniques, adaptability is penalized with either the a high signaling overhead i.e. the transmission of a full sequence, or predefined large codebook which results in higher UE complexity.
Limited UE Complexity
[bookmark: _GoBack]Both MUI and MUSA do not require substantial memory as the mapping or sequences can be derived from a set formula. 
WSMA and RSMA require codebooks to operate. This translate to a direct link between flexibility and adaptability required to the size of codebook in the standard.
Summary
The overall comparison can be seen in Table 1.
	
	WSMA/RSMA
	MUSA
	MUI

	Flexibility
	Depending on codebook size.
	Limited, can be changed depending on channel 
	Allows for full flexible traffic control

	Adaptability
	Depending on codebook subset grouping
	No sequences based on channel conditions
	Allows for sequence generation per channel conditions

	UE Complexity
	High memory requirements
	No memory requirements.
	No memory requirements.
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Proposal 2: include the above analysis in the TR
Conclusion
In this contribution we make the following observations and proposals:
Observation 1: Flexibility of coding scheme is an important parameter for NOMA network control.
Observation 2: Adaptability of coding scheme to channel conditions is an important parameter for NOMA network control.
Observation 3: Low UE complexity is an important parameter for the success of a NOMA coding scheme.
Proposal 1: Flexibility, adaptability and limited UE complexity in the spreading scheme for NOMA is required.
Proposal 2: include the above analysis in the TR
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