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1. Introduction
In RAN1 #92b and #93 [1,2], a basic set of system level simulation assumptions for NOMA was agreed. In RAN1 #94 [3], simulation assumptions were provided to calibrate the system level simulator. In this contribution, we provide our calibration and preliminary results from our system level simulator with IDMA. 
2. System level calibration
Following RAN1 #94, an e-mail discussion was started to compile calibration results from companies. Reported results are the coupling loss and downlink geometry according to the assumptions in Table 1. We provide our results here for the mMTC case which have been captured in the email discussion summary [4]. As the results show, the coupling loss satisfies the requirement of 95%-tile having less than 144 dB. 
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Figure 1 Coupling loss in mMTC scenario
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Figure 2 Downlink geometry in mMTC scenario

3. Preliminary PDR results
[bookmark: _GoBack]In this section, we provide simulation results for IDMA with CP-OFDM in the mMTC use case scenario with 20 single antenna UEs per sector. ESE receiver is used with 2 antennas at gNB. Packets are randomly generated and the higher layer overhead of 29 bytes is added. Packets are then segmented into 10 bytes chunk and an additional segmentation overhead of 5 byes is added per segment [4]. Results are provided with different assumptions on the number of HARQ transmissions with Chase combining. If a packet is counted as a dropped packet, if it still fails after retransmissions attempts. In Figure 2 we provide simulation results with 1, 4, and 8 HARQ retransmissions.
[image: ]
Figure 3 PDR with different HARQ assumptions

From the preliminary results, it is shown that the performance of the simulator is relatively sensitive to the parameters of the dropping assumption. In Figure 3, the number of HARQ retransmissions is used as the packet dropping criterion and is varied between 1 and 8. As expected, increasing HARQ retransmissions benefits the system even though it seemingly may increase the congestion. This is because the multiplexing capability of NOMA allows multiple users to efficiently share the resources. Even with multiple users active, the receiver is able to decode users. However, as the PAR increases, the congestion in the network also increases. The interference due to the high number of active users is detrimental to the detection capability and even HARQ’s effectiveness is limited. 
Proposal 1: Since NOMA performance is sensitive to the PDR criterion, RAN1 aligns the number of HARQ retransmission.
4. Conclusions
In this contribution, we presented calibration results and preliminary performance results from our system level simulator. We make the following observation:
Proposal 1: Since NOMA performance is sensitive to the PDR criterion, RAN1 aligns the number of HARQ retransmission.
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Appendix
Table 1 System level simulation assumptions
	Parameters
	mMTC

	Layout
	Single layer - Macro layer: Hex. Grid 19 sites

	Inter-BS distance
	1732 m 

	Carrier frequency
	700 MHz

	Simulation bandwidth
	6 PRBs

	Number of UEs per cell
	20

	Channel model
	UMa in TR 38.901

	UE Tx power
	Max 23 dBm

	BS antenna configurations
	2 Rx for 700 MHz;
2 ports: (M, N, P, Mg, Ng) = (10, 1, 2, 1, 1), 2 TXRU;
dH = dV = 0.5λ;
BS antenna downtilt: 92 degrees

	BS antenna height
	25 m

	BS antenna element gain + connector loss
	8 dBi, including 3 dB cable loss

	BS receiver noise figure
	5 dB

	UE antenna configuration
	1Tx as starting point

	UE antenna height
	Follow the modelling of TR 38.901

	UE antenna gain
	0 dBi as starting point

	UE distribution
	For mMTC: 
20% of users are outdoors (3 km/h), 80% of users are indoor (3 km/h)
Users dropped uniformly in entire cell

	UE power control
	Open loop PC, P0 = -100 dBm, alpha = 1.

	HARQ/repetition
	[1,4,8]

	Channel estimation
	Ideal

	BS receiver
	ESE

	Packet dropping criterion
	maximum number of HARQ transmissions
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