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1. Introduction
In RAN #75 meeting, the new SID on 5G Non-orthogonal Multiple Access (NoMA) was approved [1]. Generally speaking, the link-level simulation is used for the scheme feasibility study and the system-level simulation evaluation is used for performance evaluation of the entire system. In this document, we give our suggestions on the NoMA LLS assumptions for feasibility evaluation. Besides, the NoMA evaluation metrics and their SLS evaluation methodology are also addressed.
2. Discussion on NoMA LLS assumptions
In RAN-1 #86bis meeting, the NoMA LLS results are summarized. Besides, the LLS assumptions for calibration purpose among different companies are also discussed in NoMA 3rd workshop. Based on the above references, considering the latest agreements in 3GPP NR discussion and practical deployment requirements, our suggestions on the NoMA LLS assumptions are listed as below.
Table 1: NoMA LLS assumptions for performance evaluation
	Parameters
	mMTC
	URLLC
	eMBB
	Further specified values reported

	Carrier Frequency
	2 GHz
	2 GHz
	2 GHz
	

	Waveform 

(data part)
	CP-OFDM and DFT-s-OFDM
	CP-OFDM as starting point
	CP-OFDM as starting point
	

	Numerology 

(data part)
	SCS = 15 kHz, #OS = 14
	SCS = 60 kHz

#OS = 7
	SCS = 15 kHz

#OS = 14
	

	Channel Coding
	Turbo
	Turbo
	Turbo*
	

	Allocated bandwidth
	4 or 6 RB as baseline, single-tone, 1 RB as optional
	X PRBs as baseline
	4 or 6 RB as baseline, single-tone, 1 RB as optional
	The value of X needs to be specified by joint consideration with system throughput design target.


	Target per UE spectral efficiency 
	[0.1-0.5] for normal coverage, 
[0.01-0.1] for extended coverage
	[Y1-Y2]
	[0.1-0.5]
	The same total spectral efficiency (per UE SE * number of UEs) for non-orthogonal MA and OFDMA baseline.

Company reports the MCS.

Without short-term (per TTI) MCS adaptation.
The value of Y1 and Y2 need to be specified by joint consideration with allocated bandwidth and system throughput design target.

	Target BLER for one transmission
	10%
	0.1%
	10%
	

	The max number of HARQ transmission or repetition
	1
	4
	1
	

	Number of UEs multiplexed in the same allocated bandwidth
	To be reported by companies. 
	To be reported by companies
	To be reported by companies
	For OFDMA baseline, either simulate 1 UE per PRB (FDM for multiple UEs) and increase the MCS (per UE SE) accordingly, or keep the same number of UEs and MCS (resource collision is allowed).

	BS antenna configuration
	2Rx as baseline

4Rx as optional
	2Rx  as baseline

4Rx as optional
	16Rx  as baseline**
4Rx as optional
	

	UE antenna configuration
	1Tx  
	

	Propagation channel & UE velocity
	TDL-A 30ns and TDL-C 300ns in TR38.901, 3km/h
TDL with antenna correlation or CDL(only for eMBB)
	

	Channel estimation
	Realistic channel estimation, 

Ideal channel estimation results should also be reported 
	

	MA signature allocation (for data)
	Fixed/Random
	Fixed/Random
	Fixed/Random
	Proponents report the details of  random MA signature allocation

	DMRS allocation
	Proponents report the details of DMRS, and whether DMRS is randomly selected by UE or pre-configured by gNB with potential DMRS collision.
	NR Rel-15 DMRS overhead for the baseline OMA

	Timing/frequency offset
	0 as starting point, 
	0 as starting point
	0 as starting point
	Non-zero timing and/or frequency offset to be considered later 

	Distribution of avg. SNR
	equal or unequal
	Proponent report what SNR distribution is assumed.

	Receiver algorithm
	Proponents provide details of receiver algorithms
	MMSE-IRC for the baseline OMA


Note: *The reason of suggesting turbo code as the eMBB channel coding scheme for NoMA link-level simulation is just for facilitating the LLS results convergence.
**Considering the practical deployment, 16Rx is the starting point for NR eMBB scenario.

Proposal 1: The LLS assumptions for NoMA feasibility performance evaluation in Table 1 should be considered.
3. Discussion on NoMA SLS evaluation methodology 
In our another contribution [2], the NoMA design targets under different scenarios are addressed. In this section, different metrics related to design targets under different targeting scenarios are proposed based on the analysis in [2] and the simulation evaluation methodology are also described.
· eMBB 
The user experienced data rate is the main KPI for the eMBB scenario [3] and it can be reflected/presented by UPT for evaluation with bursty traffic model. Simulation evaluation metric: user perceived throughput (during active time) at RU=25%, 50% and 80%, defined as the size of a burst divided by the time between the arrival of the first packet of a burst and the reception of the last packet of the burst [4] where resource utilization (RU) = Number of RB per cell used by traffic during observation time / Total number of RB per cell available for traffic over observation time.
Proposal 2: The CDF of user perceived throughput (UPT) at RU=20%, 50% and 70%  for non-full buffer traffic model is preferred to observe the user experienced data rate performance of different schemes under eMBB scenario.
· URLLC

The reliability and latency are the main KPIs for the URLLC scenario [3] and they can be reflected/presented by reliability under certain latency requirement or latency under certain reliability requirement. Simulation evaluation metric: realistic average packet success rate within certain latency requirement or realistic average latency within certain packet success rate requirement. In fact, they are equivalent. Here, we take the realistic average packet success rate under certain latency requirement as an example. It is the average real packet success rate during the transmission within the required latency taking into account the retransmission or repetition. The schemes fulfil the reliability requirement if at the 5th percentage average real packet success rate and within the latency threshold, the average real packet success rate should be larger than equal to the required minimum packet success probability. The above evaluation method is for system level simulation evaluation only case and we also highly suggest this method as the evaluation metric for the URLLC scenario because the system performance can be fully and objectively reflected by this method. Fig.2 is used for presenting the evaluation results. But for simplicity, at least the system level simulation follow by link level simulation can also be considered. The method under this case is provided in [5].
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Fig. 2: NoMA SLS evaluation metric examples for URLLC scenario
Proposal 3: The CDF of real average packet success rate is preferred to observe the reliability performance of different schemes under URLLC scenarios.
· mMTC

The connection density is the main KPI for the mMTC scenario [3] and it can be reflected/presented by the packet dropping rate (PDR) v.s. packet arrival rate (PAR) curve that is adopted in the previous NoMA SLS evaluation discussion. Basically, this method is appropriate for mMTC scenario. But considering the practical network operation, the system traffic load or resource utilization is more direct to reflect the network state. And there is no additional simulation complexity for RU statistics under different PAR values. So we suggest that the system traffic load (RU:5% 25% and etc) v.s. PAR curve is also provided in the SLS performance evaluation. Fig.3 as an example is used for presenting the evaluation results.
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Fig. 3: NoMA SLS evaluation metric examples for mMTC scenario
Proposal 4: The packet drop rate vs the packet arrival rate curve is preferred to observe the connection density performance of different schemes for the mMTC scenario. And the system traffic load / resource utilization vs the packet arrival rate curve should be also provided.
4. Conclusions
In this contribution, we discuss LLS assumptions and SLS evaluation methodology for different evaluation metrics for Rel-15 NoMA SI. On one hand, we give our suggestions on NoMA LLS assumptions for feasibility evaluation. On the other hand, different SLS performance evaluation metrics related to design targets and their evaluation methodology under different targeting scenarios are also proposed. According to the above discussions, we would like to put forward the following proposal:
Proposal 1: The LLS assumptions for NoMA feasibility performance evaluation in Table 1 should be considered.
Proposal 2: The CDF of user perceived throughput (UPT) at RU=20%, 50% and 70%  for non-full buffer traffic model is preferred to observe the user experienced data rate performance of different schemes under eMBB scenario.
Proposal 3: The CDF of real average packet success rate is preferred to observe the reliability performance of different schemes under URLLC scenarios.
Proposal 4: The packet drop rate vs the packet arrival rate curve is preferred to observe the connection density performance of different schemes for the mMTC scenario. And the system traffic load / resource utilization vs the packet arrival rate curve should be also provided.
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