[bookmark: _GoBack]3GPP TSG RAN WG1 Meeting #93                                                         	                      R1-1807778     
Busan, Korea, May 21st - 25th, 2018

Source:	ZTE
[bookmark: OLE_LINK21][bookmark: OLE_LINK22][bookmark: OLE_LINK8][bookmark: OLE_LINK9]Title:	Offline summary for AI 7.4.1 Transmitter side signal processing schemes for NOMA
[bookmark: Source][bookmark: _Hlk495051520]Agenda Item:	7.4.1
[bookmark: DocumentFor]Document for: 	Discussion and Decision
1. Introduction
[bookmark: _Hlk495051593]This document summarizes key issues relevant to AI 7.4.1 Transmitter side signal processing schemes for NOMA. 
2. Key modules of transmitter side processing
The following key modules are mentioned in companies’ contributions and can be considered for NOMA evaluations:
1) On the bit level processing
· UE-specific bit-level scrambling: 
R1-1804743, R1-1806531 (Intel), R1-1804169 (HUGHES), R1-1804941, R1-1806876 (NICT)
· UE-specific bit-level interleaving: 
R1-1804462, R1-1806930 (Nokia), R1-1804396, R1-1806751 (Samsung), R1-1807223 (Convida)
· Either interleaving or scrambling: 
R1-1803850 (vivo), R1-1804601, R1-1806565 (Sony), R1-1804859, R1-1807021 (InterDigital)
· Could be applied for randomization of inter-user interferences.
2) On the symbol level processing
· UE-specific symbol-level spreading:
WBE and elements of sequence are QAM constellations R1-1803615, R1-1805840 (ZTE), 
Unequal diversity order based sparse sequences, R1-1803770, R1-1806305 (CATT), 
R1-1804462, R1-1806930 (Nokia), 
Grassmannian with elements of sequence are QAM constellations, R1-1804573, R1-1806636 (LGE), 
WBE sequences, R1-1805003, R1-1806241 (Ericsson), 
GWBE sequences with user grouping, R1-1805065, R1-1807073 (DOCOMO),
R1-1802069 (ETRI),
R1-1806979 (AT&T),
· Could be applied to reduce inter-user interferences.
· UE-specific symbol-level spreading and scrambling: 
R1-1804823, R1-1807377 (Qualcomm),
· Additional symbol-level scrambling could be applied to reduce PAPR and inter-cell interferences.
· UE-specific symbol-level zero padding with interleaving: 
R1-1804396, R1-1806751 (Samsung),
· Could be applied for randomization of inter-user interferences.
· UE-specific symbol-level zero padding with interleaving:
R1-1804462, R1-1806930 (Nokia)
· Joint modulation and spreading: 
R1-1803663, R1-1805907 (Huawei),
· Multi-dimensional modulation could be applied to achieve shaping gain.
The key modules can be designed together with additional modules which is not scheme-specific
· Multi-layer transmission per UE can be generally applied to achieve better coding gain
· at bit-level or symbol-level (data of different layers can be channel encoded separately or jointly)
· if applied, UE-specific MA signature can be replaced by layer-specific MA signature 
· UE/layer-specific Preamble/RS design could be applied for UE detection and channel estimation.
· can be common to all schemes
· UE/layer-specific power assignment could be applied to facilitate SIC receiver under unequal SNR distribution
· can be common to all schemes

Proposal 1: 
· Detailed MA signature design per scheme will be captured in TR. Performance and complexity comparisons and observation/conclusion should at least be made scheme-wise. 
· Transmitter side data processing for NOMA can be based on one or more of the following aspects
· UE -specific bit-level scrambling
· UE -specific bit-level interleaving
· UE -specific symbol-level spreading
· Spreading can be sparse or non-sparse spreading
· Sparsity can be implemented with RE mapping
· Can be with NR legacy modulation or modified modulation
· UE -specific symbol-level scrambling 
· UE -specific symbol-level interleaving, with symbol-level zero padding
· UE -specific power assignment
· Note: cell-specific MA signature can be considered
· Multi-layer transmission can be considered
· if applied, UE-specific MA signature can be replaced by layer-specific MA signature.
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