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1. Introduction
[bookmark: _Hlk495051593]This document summarizes key issues relevant to AI 7.4.2 receivers for NOMA. 
2. Receivers for NOMA
2.1 Typical receiver types
The following receivers are discussed for NOMA schemes.
RAN1#92bis
Agreements: 
Adopt Figure 1 as the general block diagram of multi-user receiver for UL data transmissions.
· The algorithms for the detector block (for data) can be e.g. MMSE, MF, ESE, MAP, MPA, EPA. 
· The interference cancellation can be hard, soft, or hybrid, and can be implemented in serial, parallel, or hybrid.
· Note: the IC block may consist of an input of the received signal for some types of IC implementations
· The interference cancellation block may or may not be used. 
· Note: if not used, an input of interference estimation to the decoder may be required for some cases.
· The input to interference cancellation may come directly from the Detector for some cases
[image: ]
Figure 1 A high-level block diagram of multi-user receiver

Based on the current agreements, there could be too many different combinations for the advanced receiver, i.e. MMSE/MF/ESE/MAP/MPA/EPA + Hard/Soft/Hybrid IC. In order to facilitate the discussion on the further performance evaluations of NOMA, typical receiver types shoud be identified and the details would be beneficial to evaluate the receiver complexity. Different types of receivers are mentioned in the contributions submitted to RAN1#93, where several typical types can be found as follows:
1) MMSE + Hard IC, where the interference cancellation can be implemented in serial, parallel or hybrid [1][4][5][6][7][8][9][10][12][13]
2) ESE + Soft IC, where the initial detector of ESE could be based on MF or MMSE, and the soft iteration can be implemented in serial, parallel or hybrid. [1][2][8][11][12][13]
3) MAP + Hybrid IC, where the MAP can be simplified by MPA or EPA, and both hard IC and soft IC can be implemented to further reduce the complexity [1][2][5][8][9][12].
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2.2 Receiver complexity
Several contribitions address the receiver complexity issues and provide quantitative analysis for the detection and decoding of the data signal [1][5][9][12][13].
Based on the agreed general structure of advanced receiver, it is reasonable that the computational complexity should include the detector complexity, decoder complexity, and the number of inner/outer iterations. Therefore, we propose to have a template so that more companies can provide their receiver implementations and the complexity values for each of the processing blocks.

Proposal 1: 
· Companies should provide the receiver computational complexity and latency accompany the performance evaluation, at least:
· Detector complexity 
· Decoding complexity
· Number of iteration(s)
· Other receiver optimization, if any
· Complexity for the preamble/DMRS detection is FFS.
· FFS how to calculate latency
· FFS which simulation cases to be selected for evaluation

Table 1 Template for the report of receiver complexity and latency
	Compenent
	Number of adding operation
	Number of multiplication operation

	Detector algorithm
	
	

	Detector complexity 
(Counting the number of iterations within detector)
	
	

	Decoder algorithm
	
	

	Decoder complexity
(Counting the number of iteration within decoder)
	
	

	Number of outer iterations
e.g. de/re-coding operations
	
	

	Other enhancements
	
	

	Total complexity
	
	

	Overall complexity
	

	Overall latency
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