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1. Introduction
In RAN1 #86 meeting, RAN1 decides to summarize preliminary evaluation results of the MA schemes and the potential gain of NoMA/grant-free MA based on the agreed SLS baseline MA system targeting RAN1 #86bis meeting. In addition, there were e-mail discussions for the path loss ([86-25]) and SLS ([86-17]) calibration. This contribution shows SLS results of non-orthogonal coded multiple access (NCMA). (Details of NCMA can be found in our companion paper. [1])
2. Discussion and observations 
Baseline assumptions for MA SLS calibration are as in the Table I and other SLS parameters applied in our simulations are as in the Table II in the appendix. In this simulation, each UE performs the grant-free UL transmission, and the interference from resource collision can be rejected (Baseline) or cancelled (NCMA). The maximum number of retrials is 10. If there is no transmission success during those retrials, it is regarded as a packet drop. 
Figure 1 shows SLS results when the ISD is 1732m (which is same assumption with the baseline calibration). The “Baseline (w/o retrial)” represents the result submitted to e-mail discussion [86-17].
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Figure 1. System PDR vs. PAR (ISD =1732m)
As the PDR observed in the result is too high, optimization of baseline system is needed for the purpose of evaluation and comparison with other schemes, for example, reducing of cell radius or increasing antenna array gain. (More details on environment optimization are described in [2].) In this contribution, we reduce the cell radius in one of several optimization contents, and Figure 2 shows SLS results assuming ISD of 200m. 
[image: image2.emf]0.00%

5.00%

10.00%

15.00%

20.00%

25.00%

4 6 8 10 12 14

PDR (Packet Drop Rate)

PAR (Packet Arrival Rate (arrivals/ms/sector))

PAR vs. PDR (ISD = 200m)

Baseline (w/ retrial)

NCMA (w/ retrial)


Figure 2. System PDR vs. PAR (ISD=200m)
According to preliminary simulation results, it is observed that NCMA can provide substantial gain in terms of connectivity and system performance. Because these results come from ideal assumption on channel estimation and perfect interference cancellation, further studies under practical assumption and proper environment are needed.
3. Summary
In this document, we provide some preliminary SLS results. Even though simulation assumptions are ideal, it shows NCMA and advanced receiver can provide meaningful performance enhancement. For the reasonable comparison among NoMA schemes, further studies on simulation aspects and practical assumptions are needed.
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5. Appendix
Table I. Baseline Assumption for calibration 
	Attributes
	Values or assumptions

	Waveform
	CP-OFDM as the UL waveform

	
	•  UL DMRS overhead, 1 OFDM symbol out of 7 OFDM symbols

	Resource allocation
	A UE selects a MA physical resource randomly from a pool of orthogonal MA physical resources

	
	•  There is no partial overlapping between the MA physical resources selected by more than one UE

	
	•  All orthogonal MA physical resources are of same size

	
	Total allocated bandwidth: 6RB, 4RB (optional) for calibration purpose only,

	
	•  Companies are encouraged to provide calibration results for both values,

	
	•  Either value can be used for later evaluation of the proposed MA scheme

	
	Bandwidth per user per transmission: 1 RB

	Receiver
	MMSE-IRC, assuming ideal channel estimation for calibration purpose only

	
	•  2Rx

	
	•  No blind decoding assumed

	MCS
	Same for all UEs,

	
	•  Derived by the bandwidth per user of 1 RB and TB size of 160 bits per transmission

	
	•  QPSK is assumed

	Power control
	Open loop power control

	
	•  Alpha=1, P0= -90 dBm

	Packet size
	Fixed by 20 bytes

	
	•  TB size with CRC included

	HARQ retransmission
	No. of transmission is 1 (i.e., no repetition or retransmission)

	Traffic model
	FTP 3 with fixed TB size

	Average no. of users per sector
	20 assuming 3 sectors/cell, total 57 sectors

	Channel code
	LTE Turbo

	Note: The above assumptions only apply to the calibration purpose, 
i.e. other assumptions can be used for evaluation of proposed non-orthogonal multiple access scheme(s)​


Table II. SLS parameters 
	Attributes
	Values or assumptions

	Carrier Frequency
	700 MHz

	Waveform
	OFDM

	Numerology
	Release 13

	System bandwidth
	6 RB

	Allocated bandwidth
	1 RB (for baseline), 6 RB (for NCMA)

	TBS
	160 bits including CRC

	Traffic model
	FTP 3 with fixed TBS

	Antenna element configuration
	(M,N,P,Mg,Ng)=(1,1,2,1,1)

	Maximum number of retransmissions
	10 (no combining)

	Receiver
	MMSE-IRC (for baseline), SIC+MMSE-IRC (for NCMA)

	Channel estimation
	Ideal


