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1 Introduction
In RAN1#92~#94 meeting, the link-level and system-level evaluation assumptions and performance metric have been agreed [1, 2, 3]. In RAN1#94 meeting, the template for collecting link-level evaluation results was agreed [4]:
	Agreements:
· An exemplary list of simulation cases are included in the companion spreadsheet ‘template 1’ in R1-1809789, for initial collection of BLER vs. SNR curves.
· Companies can select among the list of simulation conditions in templates 1 & 2 when performing initial link level simulations
· Companies are encouraged to simulate enough cases to support a broad understanding for scenarios under study in NOMA
· Additional simulation cases may be captured in template 1.
· For unequal SNR distribution within range [x - a, x + a] (dB), per UE SNR is the average SNR in dB, i.e. x (dB)
· Adopt the companion spreadsheet ‘template 2’ in R1-1809789 as the template for collecting the initial evaluation results of per UE SNR at the target BLER level (in addition to BLER vs. SNR curve).
· CM/PAPR results as proposed for ‘template 3’ in R1-1809789 can be collected
· It is FFS how the CM/PAPR relates to UE performance tradeoffs, PA backoff, and UE power saving
· It is FFS how to compare the CM/PAPR results using this template, e.g. modulation order should be aligned or not
· PAPR is reported as the CCDF of instantaneous power divided by mean power over all the samples.


In this contribution, based on the agreed assumptions, we provide the link-level and system-level simulation results in the agreed templates.
2 Link-level simulation results
In this section, we provide the LLS results of UGMA, MUSA, SCMA and 1Layer-RSMA. The results of BLER vs. SNR of partial cases in LLS template 1 can be found in the attachment in excel file. 
More evaluation results of UGMA in the form of required SNR at target BLER in LLS template 2 can be found in the attachment in excel file.
Current results provided in the attachment use the same SNR distribution as the agreements, i.e., only GWBE sequences are used in UGMA. From the results in template 1, we can have following observation.
Observation 1: GWBE sequences achieve similar performance with WBE under small TBS and better performance than WBE under large TBS.
Besides, as clarified in [5], power is also part of the MA signature of UGMA and can be used together with GWBE sequences for further performance enhancement in the case with high requirement of spectral efficiency. Figure 1. shows that multi-level powers or user grouping can reduce the BLER greatly.
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Figure 1. Performance of UGMA with and without user grouping
Observation 2: User grouping can enhance the performance of uplink NOMA. 
3 System-level simulation results
The system-level simulation results of OMA and UGMA in SLS template can be found in the attachment in excel file. 
4 Conclusion
In this contribution, we provided link-level, system-level evaluation results for uplink non-orthogonal multiple access based on the agreed evaluation assumptions. The following observations and proposals are obtained:
Observation 1: GWBE sequences achieve similar performance with WBE under small TBS and better performance than WBE under large TBS.
Observation 2: User grouping can enhance the performance of uplink NOMA. 
Proposal 1: GWBE sequences and user grouping should be considered as candidates for uplink NOMA.
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Case5: mMTC, CP-OFDM, 1T2R, Equal SNR, Fixed, TDL-A 30ns, TBS75bytes, SF=4, 10UE


w/ user grouping (x-2.5, x+2.5)dB, Ideal CE


w/ user grouping (x-2.5, x+2.5)dB, MMSE CE


w/o user grouping (x) dB, Ideal CE


w/o user grouping (x) dB, MMSE CE
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Case5: mMTC, CP-OFDM, 1T2R, Equal SNR, Fixed, TDL-A 30ns, TBS75bytes, SF=4, 10UE

w/ user grouping (x-2.5, x+2.5)dB, Ideal CE

w/ user grouping (x-2.5, x+2.5)dB, MMSE CE

w/o user grouping (x) dB, Ideal CE

w/o user grouping (x) dB, MMSE CE
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Case 2: mMTC, CP-OFDM, 1T2R, Equal SNR, Fixed, TDL-C 300ns, TBS20bytes, SF=4, 24UE


w/ user grouping (x-2, x+2)dB, Ideal CE


w/ user grouping (x-2, x+2)dB, MMSE CE


w/o user grouping (x) dB, Ideal CE


w/o user grouping (x) dB, MMSE CE
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Case 2: mMTC, CP-OFDM, 1T2R, Equal SNR, Fixed, TDL-C 300ns, TBS20bytes, SF=4, 24UE

w/ user grouping (x-2, x+2)dB, Ideal CE

w/ user grouping (x-2, x+2)dB, MMSE CE

w/o user grouping (x) dB, Ideal CE

w/o user grouping (x) dB, MMSE CE
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Case 3: mMTC, CP-OFDM, 1T2R, Equal SNR, Fixed, TDL-A 30ns, TBS40bytes, SF=4, 16UE


w/ user grouping (x-2.5, x+2.5)dB, Ideal CE


w/ user grouping (x-2.5, x+2.5)dB, MMSE CE


w/o user grouping (x) dB, Ideal CE


w/o user grouping (x) dB, MMSE CE
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Case 3: mMTC, CP-OFDM, 1T2R, Equal SNR, Fixed, TDL-A 30ns, TBS40bytes, SF=4, 16UE

w/ user grouping (x-2.5, x+2.5)dB, Ideal CE

w/ user grouping (x-2.5, x+2.5)dB, MMSE CE

w/o user grouping (x) dB, Ideal CE

w/o user grouping (x) dB, MMSE CE
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Case 4: mMTC, CP-OFDM, 1T2R, Equal SNR, Fixed, TDL-C 300ns, TBS60bytes, SF=4, 12UE


w/ user grouping (x-2.5, x+2.5)dB, Ideal CE


w/ user grouping (x-2.5, x+2.5)dB, MMSE CE


w/o user grouping (x) dB, Ideal CE


w/o user grouping (x) dB, MMSE CE
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Case 4: mMTC, CP-OFDM, 1T2R, Equal SNR, Fixed, TDL-C 300ns, TBS60bytes, SF=4, 12UE

w/ user grouping (x-2.5, x+2.5)dB, Ideal CE

w/ user grouping (x-2.5, x+2.5)dB, MMSE CE

w/o user grouping (x) dB, Ideal CE

w/o user grouping (x) dB, MMSE CE


