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1	Introduction
As observed in [1], in NOMA scenarios, UEs can have a dominant interferer that is well above the other UE’s power and noise. It is therefore of interest to determine if a dominant interferer will cause a different link level behavior when compared to the AWGN link. This contribution provides some initial link simulations investigating the impact of dominant interferers on NOMA.
[bookmark: OLE_LINK2]This contribution is a revision of R1-1811538.
[bookmark: _Ref178064866]2	Discussion
As is known, in the NOMA simulations, we start with the basic equal SNR setup commonly assumed. In this paper, the presence of a dominant interferer, whose received power levels are comparable to the NOMA users is assumed among the simultaneously transmitting NOMA users. In practice, such an interferer could be a cell edge user of neighbouring cell or an intra cell user belonging to a different NOMA group. A group here implies a set of users that the receiver is attempting to jointly decode. Users within this group collectively use Welch bound satisfying signature sequences. To model the non AWGN interference, at most two UEs within the same NOMA group, considered as ‘interferers’, are randomly dropped from the joint decoding stage at the receiver, i.e., these users’ signals are not decoded. The non-cancelled (or non-decoded) users’ presence within the NOMA group is assumed to be unknown and therefore the receiver cannot cancel their interference in the MMSE-SIC stage. The receiver attempts to jointly decode (cancelling mutual interference among) the remaining ‘served’ UEs in the presence of the non-cancelled users. This can be viewed as a basic step to simulate interfering UEs that are received at 0 dB average SIR. While this is a very specific case, it can be used to check differences over AWGN interference at a high level.
In the simulations, 4, 8, or 12 UEs are present, corresponding to 1x, 2x, or 3x overloading respectively when a fixed spreading factor of 4 is used. We present results for WSMA below with 4 Rx antennas, 20 bytes transport block size and QPSK modulation. It is important to note that ideal channel estimation is used. As an example, when the total number of users is 8 and when one interferer is considered within this group of 8 users, the receiver attempts to jointly decode only 7 users. The source of interference to this NOMA group (before the MMSE-SIC stage) is then this single non-cancelled user in addition to the receiver noise. The implicit user ordering for the receiver SIC may change due to non-cancelled users.
From Figure 1, it can be observed that there is little difference between the curves when there is no overloading. This is intuitive, since there is sufficient spreading as well as receive antennas to suppress interference. As the overloading rises to 2x, the impact of various uncancelled interferers grows. At 10% BLER with 1 or 2 interferers, about 0.5 or 1 dB additional SNR is needed over the case where all UEs are received. Error flooring is also seen below 1%. At 3x overloading with 1 or 2 interferers, about 1 or 2 dB additional SNR is needed over the case where all UEs are received. We also note that the error flooring begins below 10%, at higher BLER than for 2x overloading.
Observations:
· Interferers affect NOMA link performance differently than AWGN
· The steepness of the BLER curves varies according to the number of interferers and the overloading factor.
· Error flooring occurs and is more likely with more interferers and more overloading. 
Proposal
· Perform system evaluations to determine relative interference power values that are likely to be observed in a cell.
· Update NOMA link level simulation assumptions to include simulations of explicitly modelled interferers
· Non-AWGN interferers should be taken into account in L2S mapping
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[bookmark: _Ref525988038]Figure 1	WSMA Performance vs. number of uncancelled UEs
Conclusion
In this contribution, initial investigations on the impact of dominant interferers on NOMA are performed, with the following observations made:

Observations:
· Interferers affect NOMA link performance differently than AWGN
· The steepness of the BLER curves varies according to the number of interferers and the overloading factor.
· Error flooring occurs and is more likely with more interferers and more overloading. 

Given these observations, we propose:

Proposal
· Perform system evaluations to determine relative interference power values that are likely to be observed in a cell.
· Update NOMA link level simulation assumptions to include simulations of explicitly modelled interferers
· Non-AWGN interferers should be taken into account in L2S mapping
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Appendix Simulation Assumptions
	Channel model
	TDL-C, 700MHz carrier frequency, 300ns RMS delay spread

	Antennas
	1 Tx, 4 Rx

	Modulation
	QPSK 

	Channel coding/decoding
	Rate matched LDPC encoder, Layered normalized min-sum 25 iterations

	SNR Variation per UE
	Modeled using power control and coupling loss in mMTC scenario

	Channel Estimation
	Ideal

	Total TBS
	20 Bytes (excluding 2 bytes CRC)

	Carrier Bandwidth
	10MHz

	#OFDM symbols
	CP-OFDM with 12 data OFDM symbols + 2 DMRS symbols

	Subcarrier spacing
	15KHz 

	#PRBs 
	6 PRBs with 12 subcarriers per PRB

	Receiver Structure
	joint space-frequency symbol level MMSE-SIC 

	WSMA spread Length N
	4
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WSMA Performance vs. # Uncancelled UEs: mMTC, 4 Rx, 20 Bytes, QPSK
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