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1	Introduction
As observed in [1], in NOMA scenarios, UEs within a cell almost never have the same received power at gNB, and generally are quite different, also called the ‘near-far’ problem. This contribution provides some initial link simulations investigating the impact of near-far power variation on NOMA.
[bookmark: _Ref178064866]2	Discussion
We consider the scenario where UEs are dropped uniformly in a cell in the NOMA mMTC scenario. The SNR of each UE is independently drawn from a distribution using the CDF of receive power, where the receive power is calculated assuming power control is applied and using the coupling loss observed in the scenario. Various numbers of UEs are assumed to be present in the cell, but only 4 or 8 UEs simultaneously transmit in a slot, corresponding to no overloading or 2x overloading with the spreading length of 4 assumed. UEs in a slot are grouped such that they have as close as possible average power. One, two, or four groups are simulated for the 8 UE group size, such that 8, 16, or 32 total UEs are modelled in the cell. Each group of users is scheduled orthogonally in time. We present results for WSMA below with 20 bytes transport block size and QPSK modulation. 
From the Figure 1, we first observe that there can be a substantial difference between realistic and ideal channel estimation (‘RCE’ and ‘ICE’, respectively). This is most pronounced in the 8 UE, single group, case where the BLER curves floor such that 10% BLER is not achievable at high SNR. Flooring is also observed in the 4 UE, single group, case, but at 1% BLER. Grouping can also be seen to improve performance substantially: much less flooring is observed with 2 groups (although it is still evident especially near 1%), whereas the curve for 4 groups shows no evidence of flooring up to 20 dB SNR.
It is important to note that these results are for 4 receive antennas, and a modest overloading factor of 2x. More aggressive overloading factors with fewer antennas would likely require substantially more grouping to avoid near-far degradations. This can be inferred by comparing the 1x overloading curves with 4 UEs to the 2x overloading curves with 8 UEs, where the realistic channel estimation curves floor around 1% BLER for the 4 UE case vs. the 8 UE case where the floor is above 10%.
Lastly, we observe that there seems to be no noticeable gain from UE grouping if ideal channel estimation is used. We see that with 1, 2, or 4 groups and 8 UEs, the curves lie nearly on top of each other. This is consistent with interference cancelling receivers, where strong interference is more easily cancelled than equal power interference. However, the conditions here again are not aggressively spatially multiplexed: sensitivity with more overloading and/or fewer antennas in ideal channel estimation could more sensitive than observed here.
Observations:
· Realistic channel estimation in NOMA can suffer substantially more from near-far power differences than for realistic channel estimation.
· Flooring above 10% BLER was observed even for 200% overloading with 4 Rx antennas.
· Grouping UEs by power can mitigate near-far losses 
Proposal
· Update Template 1 used for NOMA link level simulation to include cases with near-far power modelled and with realistic channel estimation.
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[bookmark: _Ref525988384]Figure 1 WSMA performance vs. Group size
Conclusion
In this contribution we have performed some initial link level investigations of the impact of near-far power variation on NOMA. We made the following observations:
Observations:
· Realistic channel estimation in NOMA can suffer substantially more from near-far power differences than for realistic channel estimation.
· Flooring above 10% BLER was observed even for 200% overloading with 4 Rx antennas.
· Grouping UEs by power can mitigate near-far losses 
Given these observations, we have below proposal:
Proposal
· Update Template 1 used for NOMA link level simulation to include cases with near-far power modelled and with realistic channel estimation.
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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, Realistic

	Total TBS
	Given #bytes + 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. Group Size: mMTC, 4 Rx, 20 Bytes, QPSK
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