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Introduction
In RAN1 #86bis Meeting [1], following observations on overall structure and potential performance of proposed multiplex access schemes were discussed and agreed.
· All proposed non-orthogonal MA schemes for UL transmission share the following common features:
· At the transmitter side: using MA signature(s) 
· At the receiver side: allowing multi-user detector
· All proposed non-orthogonal MA schemes for UL transmission on a high level follow the following basic diagram. Note that the basic diagram is not intended to capture all the details or to be a complete diagram.
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· Non-orthogonal MA, in some of the evaluated scenarios, provides significant gain in terms of UL link-level sum throughput and overloading capability with ideal and realistic channel estimation

Given the flexibility of the above basic diagram, a multiplex access scheme may be designed for a variety of use cases and requirements. Our earlier contribution [2] provided an overview of three access schemes, namely; RSMA, RSMA-SIC and IDMA. We assumed a very low code-rate operation, targeting high MCL use cases, and presented our link level simulation results. In this contribution, we present our system level evaluation results of the investigated schemes. 

System Description 
Similar to the model described in [2], a synchronous uplink multiple access system with  number of synchronous users is assumed. The low-rate coding is implemented by cascading an LDPC code  along with a repetition code rate () that yields an effective spreading factor of . Therefore assuming QPSK modulation, a per user spectral efficiency of 2/36 bits/s/Hz can be expected that corresponds to a Shannon limit of -14.11 dB (SNR) in an AWGN SISO channel.

Table 1 summarizes the basic assumptions for the conducted system level investigations. For the study, we considered both cases of single transmission, and a HARQ mechanism with a maximum of 4 re-transmissions. Given the very low code-rate of the transmission, and limited size of the frequency resources (6 RB), each packet needed to be spread and transmitted over several TTI.

[bookmark: _Ref457489547]Table 1 System level assumptions and parameters
	Simulation Bandwidth
	6RBs

	Tx power  [dBm]
	23

	BS antenna configuration
	(M,N,P,Mg,Ng) = (1,1,2,1,1), 2 TXRU, one TXRU maps to one antenna element

	BS antenna tilt [degree]
	102

	UE distribution
	80% indoors (3km/h);
20% outdoor (3km/h)

	BS receiver
	MMSE-IRC

	UL power control
	Alpha = 1, 
P0 = -120dBm

	Channel estimation [ideal/realistic]
	ideal

	Data packet arrival rate per UE ( λ )
	input

	Number of UEs per cell
	20 per sector

	Packet size with details of  packet segmentation assumption
	Fixed 20Bytes;
no segmentation

	Target packet drop rate
	1%

	HARQ/retransmission assumption
	up to 32 HARQ transmission, combining is assumed

	Packet dropping timer [s]
	1

	MA signature setting [fixed/random]
	random

	UE antenna height
	Follow TR36.873, i.e. multi-floor




Evaluation Results
Figure 3 shows the measured metrics for studied schemes. Metric 1 shows BLER performance of a single user scenario. Metrics 2 and 3 show the CDF of the effective SINR and PDR per UE of the system, respectively. Metric 4 demonstrated the PDR per UE behaviour against PAR. Whereever applicable, the metrics are measured with and without HARQ mechanism. 
Based on the presented results, following observations can be made;
Observation 1: Based on the basic SISO results, it can be expected that both investiated multiple access schemes would perform well in low SNR region, however this may have some impacts on the target drop packet rate.
Observation 2: Due to the better detection performance of the IDMA, it exhibits a better SINR distribution than RSMA. With IDMA, a successful transmission requires a less number of HARQ repetitions that leads to a lower level of average interference.
Observation 3: Given a target PDR, IDMA can support a higher rate of packet arrival.

Metric 1								Metric 2
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[bookmark: _Ref457764781]	Figure 1 System level performance of IDMA, RSMA and RSMA-SIC

Summary
In this contribution, we presented our system level evaluation results for three non-orthogonal multiple access schemes of IDMA and RSMA. Based on our presented results, following observations and proposal can be made;

Observation 1: Based on the basic SISO results, it can be expected that both investiated multiple access schemes would perform well in low SNR region, however this may have some impacts on the target drop packet rate.
Observation 2: Due to the better detection performance of the IDMA, it exhibits a better SINR distribution than RSMA. With IDMA, a successful transmission requires a less number of HARQ repetitions that leads to a lower level of average interference.
Observation 3: Given a target PDR, IDMA can support a higher rate of packet arrival.

Proposal – RAN1 considers further study and evaluation of low code-rate multiple access systems such as RSMA and IDMA.
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