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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 RAN1 #92 meeting, the LLS evaluation assumptions and metrics are summarized. In this document, we give our suggestions on the SLS evaluation assumptions and methodology for performance evaluation. 
2. Discussion on NoMA SLS evaluation methodology 
In this section, the metrics and evaluation methodologies for different scenarios are discussed.
· mMTC

The connection density is the main KPI for mMTC scenario [2] and it can be reflected/presented by the curve of packet dropping rate (PDR) v.s. packet arrival rate (PAR) that is adopted in the previous NoMA SLS evaluation discussion. Basically, this method is appropriate for mMTC scenario. However, as shown in Fig. 1 (a), considering that the performance gain of NOMA over OMA increases with the PAR increasing, the gain may be very large when PAR level is high. The PAR value range should be reasonably determined to make sure that the performance gain can be achieved in practical network.
In practical network, the traffic load or resource utilization (RU) is an important metric to reflect the network state. RU is defined as “RU= Number of RB per cell used by traffic during observation time / Total number of RB per cell available for traffic over observation time”, where one RB allocated to one (e.g., SU-MIMO) or more (e.g., MU-MIMO or NOMA) users within a cell is counted as used only one time, which is different from the definition in TR36.814 [3]. In practical network, when RU exceeds a threshold α% (e.g., 70%) in busy hours, it should be considered to increase the network capacity by adding carriers or by other methods. So we suggest that the curve of RU v.s. PAR for OMA is also provided as a metric in the SLS performance evaluation, which can be used to give us a guidance on whether the PAR or RU is practical or not for practical network. As shown in Fig. 1 (b), the value of PAR is β when RU is equal to α% (e.g., 70%) for OMA. Therefore, the performance gains of NOMA scheme 1 over OMA when PAR is less than β are more valuable for practical network.
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Fig. 1: NoMA SLS evaluation metric examples for mMTC scenario
Proposal 1: The curve of packet drop rate (PDR) vs packet arrival rate (PAR) and the curve of resource utilization (RU) v.s. PAR for OMA should be used as the evaluation metrics in mMTC scenario. The RU is defined as “RU= Number of RB per cell used by traffic during observation time / Total number of RB per cell available for traffic over observation time”, where one RB allocated to one (e.g., SU-MIMO) or more (e.g., MU-MIMO or NOMA) users within a cell is counted as used only one time, which is different from the definition in TR36.814 .
· URLLC

The reliability and latency are the main KPIs for the URLLC scenario [2] and they can be reflected/presented by the curve of reliability which can be achieved by 95% UEs v.s. PAR. The reliability (e.g., 1-10-5) is the success probability of transmitting a packet within a required latency taking into account the retransmission or repetition. When PAR equals to λ, the reliability of all the UEs in a cell are counted to generate the CDF curve in Fig. 2 (a). The reliability which can be achieved by 95% UEs can be obtained from the 5%-tile of CDF curve. Then, the curve of  the reliability which can be achieved by 95% UEs v.s. PAR can be generated as shown in Fig. 2 (b). Besides, the curve of RU v.s. PAR for OMA should also be taken as an evaluation metric to give us a guidance on whether the PAR or RU is practical or not for practical network and whether the performance gain is achievable or not in practical network. The RU definition is the same as for mMTC.
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Fig. 2: NoMA SLS evaluation metric examples for URLLC scenario

Proposal 2: The curve of the reliability which can be achieved by 95% UEs v.s. PAR and the curve of resource utilization (RU) v.s. PAR for OMA should be used as the evaluation metrics in URLLC scenarios.
· eMBB 
The user experienced data rate is the main KPI for the eMBB scenario [2]. For grant-based case, it can be reflected/presented by user perceived throughput (UPT) for evaluation with bursty traffic mode, where UPT is 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 [3]. So UPT should be taken as the evaluation metric for grant-based case. For grant-free case, the same evaluation metrics as in mMTC could be used, which are the curve of PDR vs PAR and the curve of RU vs PAR for OMA.
Proposal 3: For grant-based eMBB case, user perceived throughput (UPT) should be taken as the evaluation metric. 
Proposal 4: For grant-free eMBB case, the same evaluation metrics as in mMTC could be used, which are the curve of PDR vs PAR and the curve of RU vs PAR for OMA.
3. Discussion on NoMA SLS evaluation assumptions
In RAN1 #92 meeting, the NoMA LLS evaluation assumptions are summarized. Our suggestions on the NoMA SLS assumptions are listed as below. Considering the practical deployment requirements, it is more possible to deploy massive MIMO in BS, we suggest to evaluate 4 or 16 ports as BS antenna configurations for URLLC and eMBB scenario. 
Table 1: NoMA SLS evaluation assumptions for mMTC 
	Parameters
	Assumptions
	References

	Layout
	Single layer - Macro layer: Hex. Grid
	TR 38.802 Table A.2.1-3

	Inter-BS distance
	1732m
	TR 38.802 Table A.2.1-3

	Carrier frequency
	700MHz
	TR 38.802 Table A.2.1-3

	Simulation bandwidth
	Up to 6 PRBs
	Link level assumption

	Number of UEs per cell
	Companies report
	TR 38.802 Table A.2.2-2

	Channel model
	3D UMa
	TR 38.802 Table A.2.1-3

	UE Tx power
	23 dBm
	TR 38.802 Table A.2.1-3

	BS antenna configurations
	Rx: 2 or 4 ports;

2 ports: (M, N, P, Mg, Ng) = (10, 1, 2, 1, 1), 2 TXRU;

4 ports: (M, N, P, Mg, Ng) = (10, 2, 2, 1, 1), 4 TXRU;
dH = dV = 0.5λ;

BS antenna downtilt: [96] degree.
	TR 38.802 Table A.2.1-3

TR 36.873 Table 7.1-1

	BS antenna height
	25m
	TR 38.802 Table A.2.1-3

	BS antenna element gain + connector loss
	8 dBi, including 3dB cable loss
	TR 38.802 Table A.2.1-3

TR 36.873 Table 7.1-1

	BS receiver noise figure
	5dB
	TR 38.802 Table A.2.1-3

	UE antenna configuration
	1Tx
	TR 38.802 Table A.2.1-3

	UE antenna height
	Follow the modelling of TR 36.873, i.e. multi-floor
	TR 36.873 Table 6-1

	UE antenna gain
	-4dBi
	TR 38.802 Table A.2.1-3

	Traffic model
	Packet arrival rate per UE: Poisson arrival with arrival rate λ;

packet size: [40] bytes;

Packet dropping timer: 1s as baseline.
	TR 38.802 Table A.2.2-2

	UE distribution
	20% of users are outdoors (3km/h), 80% of users are indoor (3km/h); Users dropped uniformly in entire cell
	TR 38.802 Table A.2.1-3

	UE power control
	Companies report
	

	HARQ
	Companies report
	TR 38.802 Table 9.1.2-7

	BS receiver
	MMSE-IRC as the baseline receiver;
Note: Advanced receiver is not precluded.
	TR 38.802 Table A.2.1-3

	Channel estimation
	Realistic
	TR 38.802 Table A.2.1-3


Table 2: NoMA SLS evaluation assumptions for URLLC
	Parameters
	Assumptions
	References

	Layout
	Single layer - Macro layer: Hex. Grid
	TR 38.802 Table A.2.4-1

	Inter-BS distance
	500m
	TR 38.802 Table A.2.4-1

	Carrier frequency
	4GHz
	TR 38.802 Table A.2.4-1

	Simulation bandwidth
	12 PRBs
	Link level assumption

	Number of UEs per cell
	Companies report
	

	Channel model
	3D UMa
	TR 38.802 Table A.2.4-1

	UE Tx power
	23 dBm
	TR 38.802 Table A.2.4-1

	BS antenna configurations
	Rx: 4 or 16 ports;
4 ports: (M, N, P, Mg, Ng) = (10, 2, 2, 1, 1), 4 TXRU;
16 ports: (M, N, P, Mg, Ng) = (10, 8, 2, 1, 1), 16 TXRU;
dH = 0.5λ, dV = 0.8λ;
BS antenna downtilt: [96] degree
	TR 38.802 Table A.2.1-4

TR 36.873 Table 7.1-1

	BS antenna height
	25m
	TR 38.802 Table A.2.4-1

	BS antenna element gain + connector loss
	8 dBi, including 3dB cable loss
	TR 36.873 Table 7.1-1

	BS receiver noise figure
	5dB
	TR 38.802 Table A.2.4-1

	UE antenna configuration
	1Tx
	TR 38.802 Table A.2.1-3

	UE antenna height
	Follow the modelling of TR 36.873, i.e. multi-floor
	TR 36.873 Table 6-1

	UE antenna gain
	0dBi
	TR 38.802 Table A.2.1-3

	Traffic model
	FTP Model 3 with Poisson arrival, packet size is [32] bytes.
	TR 38.802 Table A.2.4-1

	UE distribution
	20% of users are outdoors (3km/h), 80% of users are indoor (3km/h); Users dropped uniformly in entire cell
	TR 38.802 Table A.2.1-3

	UE power control
	Companies report
	

	HARQ/Repetition
	Companies report
	TR 38.802 Table 9.1.2-7

	BS receiver
	MMSE-IRC as the baseline receiver;
Note: Advanced receiver is not precluded.
	TR 38.802 Table A.2.4-1

TR 38.802 Table A.2.1-3

	Channel estimation
	Realistic
	TR 38.802 Table A.2.4-1


Table 3: NoMA SLS evaluation assumptions for eMBB
	Parameters
	Assumptions
	References

	Layout
	Single layer - Macro layer: Hex. Grid
	TR 38.802 Table A.2.2-1

	Inter-BS distance
	200m
	TR 38.802 Table A.2.2-1

	Carrier frequency
	4GHz
	TR 38.802 Table A.2.2-1

	Simulation bandwidth
	12 PRBs
	Link level assumption

	Number of UEs per cell
	Companies report
	

	Channel model
	3D UMa
	TR 38.802 Table A.2.1-1

	UE Tx power
	23 dBm
	TR 38.802 Table A.2.1-1

	BS antenna configurations
	Rx: 4 or 16ports;
4 ports: (M, N, P, Mg, Ng) = (10, 2, 2, 1, 1), 4 TXRU;
16 ports: (M, N, P, Mg, Ng) = (10, 8, 2, 1, 1), 16 TXRU;
dH = 0.5λ, dV = 0.8λ;
BS antenna downtilt: [96] degree
	TR 38.802 Table A.2.2-1

TR 36.873 Table 7.1-1

	BS antenna height
	25m
	TR 38.802 Table A.2.1-1

	BS antenna element gain + connector loss
	8 dBi, including 3dB cable loss
	TR 36.873 Table 7.1-1

	BS receiver noise figure
	5dB
	TR 38.802 Table A.2.1-1

	UE antenna configuration
	1Tx
	TR 38.802 Table A.2.2-1

	UE antenna height
	Follow the modelling of TR 36.873, i.e. multi-floor
	TR 36.873 Table 6-1

	UE antenna gain
	0dBi
	TR 38.802 Table A.2.1-3

	Traffic model
	FTP Model 3 with Poisson arrival, packet size is [100] bytes. Resource utilization: 20%, 50%, 70%
	TR 36.881 Table A1.7-2

	UE distribution
	20% of users are outdoors (3km/h), 80% of users are indoor (3km/h); Users dropped uniformly in entire cell
	TR 38.802 Table A.2.1-3

	UE power control
	Companies report
	

	HARQ
	Companies report
	TR 38.802 Table 9.1.2-7

	BS receiver
	MMSE-IRC as the baseline receiver;
Note: Advanced receiver is not precluded.
	TR 38.802 Table A.2.1-3

	Channel estimation
	Realistic
	TR 38.802 Table A.2.1-3


Proposal 5: BS antenna configurations with 16 ports for URLLC and eMBB scenarios should be considered in SLS assumptions for NoMA performance evaluation.
4. Conclusions
In this contribution, we discuss SLS evaluation assumptions and methodologies for different evaluation metrics for Rel-15 NoMA SI. On one hand, different SLS performance evaluation metrics in different targeting scenarios are proposed. On the other hand, we give our suggestions on NoMA SLS assumptions for performance evaluation. According to the above discussions, we would like to put forward the following proposal:
Proposal 1: The curve of packet drop rate (PDR) vs packet arrival rate (PAR) and the curve of resource utilization (RU) v.s. PAR for OMA should be used as the evaluation metrics in mMTC scenario. The RU is defined as “RU= Number of RB per cell used by traffic during observation time / Total number of RB per cell available for traffic over observation time”, where one RB allocated to one (e.g., SU-MIMO) or more (e.g., MU-MIMO or NOMA) users within a cell is counted as used only one time, which is different from the definition in TR36.814.
Proposal 2: The curve of the reliability which can be achieved by 95% UEs v.s. PAR and the curve of resource utilization (RU) v.s. PAR for OMA should be used as the evaluation metrics in URLLC scenarios.

Proposal 3: For grant-based eMBB case, user perceived throughput (UPT) should be taken as the evaluation metric. 

Proposal 4: For grant-free eMBB case, the same evaluation metrics as in mMTC could be used, which are the curve of PDR vs PAR and the curve of RU vs PAR for OMA.
Proposal 5: BS antenna configurations with 16 ports for URLLC and eMBB scenarios should be considered in SLS assumptions for NoMA performance evaluation. 
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