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1. Introduction
NOMA studies in 3GPP started with the Rel. 14 NOMA SI where different schemes were investigated. Leading up to RAN1 #86b meeting, preliminary NOMA simulations were performed and the schemes were shown to provide significant benefits in throughput, overloading, and handling large packet arrival rates. The results were summarized in [1] and captured in TR38.802 along with the simulation assumptions. At RANP #75, a new Study Item on NOMA was approved and further revised at RANP #76 [2].
In this contribution, we provide some initial link level simulation results on the performance of IDMA. The employed evaluation assumptions are mainly based on recent email discussions. 

2. Preliminary results
In this contribution, we provide some initial link level simulation results based on the latest agreed assumptions. In our companion contributions [3], [4], we describe basic principles of IDMA as well as detailed description of the required processing in an IDMA transceiver. 
In this section, evaluation results for an IDMA-based NOMA system with AWGN and fading channels (TDL-A and TDL-C) are presented. The employed modulation is QPSK, and the system dimension is assumed 1TX-2RX. The overall spreading of the system is 12 that is resulted from use of a Turbo Code (CR=⅓) and a repetition rate of (R=4). Therefore, the SE of the system can be evaluated at about 17%. The number of iterations for the IDMA receiver is set at 5. The complete list of simulation assumptions is given in Table 1. 
Figure 1 shows the BLER performance of the system in an AWGN channel. As a point of reference, we have also included the performance of an OMA system. As demonstrated, the performance of the system exhibits some degradation as the number of UEs in the system increases. However, even with having 7 users in the system that represents and overloading of more than 150%, the performance of the IDMA NOMA is still superior to the OMA case by about 2.5 dB which can be attributed to the relatively high spreading rate of the system. 
In Figure 2, we plot the degradation in SNR relative to single user case as a function of the number of users in the system with AWGN channel. The reference point for the measurement is set at BLER=10-1 and BLER=10-2. As shown in the figure, when there are six users in the system, there is about 2.25 dB degradation from the required SNR for the single user case. As such, even with the multiuser interference, the operating region remains at low SNRs and the system is still able to perform successful decoding of multiple users without showing an error floor. 
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Figure 1 AWGN performance of IDMA
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Figure 2 SNR degradation at 10% and 1% BLER in AWGN

Figures 3 and 4 show the performance of IDMA in fading channels: TDL-A and TDL-C, respectively. The overall performance seems to be about 4 dB worse than the AWGN results. Furthermore, unlike the AWGN case, the performance with multiple users seems very close to the performance of the single user case. This may be attributed to the additional frequency selective diversity gain that can be observed with dispersive channel. In other words, due to the inherent spreading operation provided by IDMA, the information bits are scrambled and spread out over multiple coded bits. Since, the chips are mapped onto the 6 RBs, the receiver decoding benefits from the frequency diversity available in the fading channel. For example, even at 10 users we only see a slight degradation in performance due to interference. The presented results, indicate that IDMA can provide a significant overloading capability to handle multiple users without performance degradation in realistic fading conditions. 
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Figure 3 IDMA performance in TDL-A fading channel
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   Figure 4 IDMA performance in TDL-C fading channel

3. Conclusions
In this contribution, we provided initial link level simulation results of IDMA and showed its overloading capability in AWGN and fading channels. 
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 Appendix
Table 1 Link level simulation assumptions
	Parameters
	mMTC

	Carrier Frequency
	2 GHz

	Waveform 
(data part)
	CP-OFDM

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

	Channel Coding
	Turbo 1/3 + Repetition 4

	Allocated bandwidth
	6 RB

	Target per UE spectral efficiency 
	[0.1-0.5]

	Target BLER for one transmission
	10%

	Number of UEs multiplexed in the same allocated bandwidth
	
From 1 to 10

	BS antenna configuration
	2Rx

	UE antenna configuration
	1Tx

	Propagation channel & UE velocity
	AWGN, TDL-A 30ns, and TDL-C 300ns in TR38.901, 3km/h

	Max number of HARQ transmission
	1

	Channel estimation
	Ideal

	MA signature allocation (for data)
	Fixed

	Timing/frequency offset
	0

	Distribution of avg. SNR
	Equal
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