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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
There have been extensive contributions and proposals on the candidate multiple access schemes for the NR. In [1], the Rapporteur of the Study Item has provided a draft TR for the purpose of reporting the ongoing studies and the corresponding proposals and results. 
In this contribution, we first provided a brief overview of the studies thus far on different proposed multiple access schemes and propose a preliminary structure for the TR on the section with for multiple access schemes.  

[bookmark: _Ref129681832]Multiple Access 
At RAN1#84bis, high-level agreements were reached for further study of the multiple access schemes [2]:
Agreements:
· Study multiple access mechanisms including UL-grant less transmission, contention-based transmission, non-orthogonal multiple access
Agreements:
· Non-orthogonal multiple access should be investigated for diversified NR usage scenarios and use cases
· At least for UL mMTC, autonomous/grant-free/contention based non-orthogonal multiple access should be studied

Meanwhile since the last meeting including RAN1#85, a long list of the candidate multiple access schemes have been proposed for the NR. Their main features and corresponding receivers are summarized in Table 1 below. 
Table 1 A list of multiple access schemes proposed for NR.
	MA Scheme
	Main Features
	Grant-free Supported?

	SCMA [3]
	(Sparse) Spreading +
Non-linear bits-to-symbol mapping
	Y

	PDMA [4]
	(Sparse) Pattern-based spreading
	Y

	LDS-CDMA with vector extension [5]
	(Sparse) Spreading +
User signature vector extension
	Y

	MUSA [6]
	Linear spreading +
m-ary complex spreading codes
	Y

	NOCA [7]
	Linear spreading +
LTE defined low correlation sequences
	Y

	NCMA [8]
	Linear spreading +
Non-orthogonal code
	Y

	RSMA [9]
	Low rate channel code +
Scrambling code/interleaver
	Y

	LSSA [10]
	Low rate channel code +
UE specific signature
	Y

	IDMA [11]
	Low rate channel code +
UE specific interleaver
	Y

	Low code rate spreading  [12]
	Low rate channel code +
UE specific interleaver/spreading
	Y

	IGMA [13]
	UE specific bit-level interleaver +
 grid mapping 
	Y

	NOMA [14]
	Power domain superposition
	Y

	SC-SDMA [15]
	SCMA + massive MIMO in mmWave
	/



Note that all of the above proposals support uplink grant-free transmission, and most of the schemes are presented with preliminary link-level simulation results. 
Moreover, as we can see from these proposals, there are similarities among some of the schemes. Therefore, we can try to categorize this list of candidates according to their main features. For instance, based on whether the scheme is based on code domain spreading or power domain superposition, we can categorize the list of candidate MA schemes into the following 2 categories: 

Observation: Categorize the list of candidate MA schemes in the following way.
·  Spreading based MA
· Non-spreading based MA


Text Proposal on Draft Structure for Multiple Access 
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Based on the observation above, we propose the following structure to be incorporated into the TR 38.802 as provided in [1]. 

Text Proposal begins:
__________________________________________________________________
6	DL concepts
Editor’s notes: FDD and TDD, and licensed and unlicensed bands will be considered. If there are specific transmission schemes or technical features for the specific usage case, new section(s) and/or subsection(s) will be created. 
1 [bookmark: _Toc100737767][bookmark: _Toc444186756][bookmark: _Toc450318873]
2 
3 
Basic transmission scheme
[…]

Multiple Access 
Candidate Multiple Access Schemes
Category 1
Category 2
TBD
Receiver Considerations
Scheme 1
Scheme 2
TBD
Signaling and Assistance Information
Performance Evaluation
Link Level Simulations
System Level Simulations
Potential Specification Impact 
--
[bookmark: _Toc444186763][bookmark: _Toc450318880]8	UL concepts
Editor’s notes: FDD and TDD, and licensed and unlicensed bands will be considered. If there are specific transmission schemes or technical features for the specific usage case, new section(s) and/or subsection(s) will be created. 
[bookmark: _Toc444186764][bookmark: _Toc450318881]8.1	Basic transmission scheme 
[…]
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5.1 
Multiple Access 
  Grant-free Transmission
  Candidate Multiple Access Schemes
Category 1
Category 2
TBD
   Receiver Considerations
Scheme 1
Scheme 2
TBD
   Signaling and Assistance Information
   Performance Evaluation
Link Level Simulations
System Level Simulations
   Potential Specification Impact 
___________________________________________________________________________________
Text Proposal ends.

1. Conclusion 
In this contribution, based on the MA studies from RAN1#84bis till now, we propose a preliminary structure for Multiple Access in Section 6.1 of the draft TR [1].
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