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1. Introduction  
In this contribution, we share some OMA LLS results for calibration, and show a simple result with async-users.
2. LLS OMA calibration
Relative LLS assumptions and parameters please refer to Appendix.

1.1 mMTC with QPSK modulation
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	Scenario: mMTC
	10bytes
	75bytes

	BLER=10%, SNR(dB)
	Ideal CE
	Real CE
	Ideal CE
	Real CE

	TDL-A
	CP-OFDM
	-6.94
	-6.30
	1.45
	1.60

	
	DFT-S-OFDM
	-6.52
	-5.92
	1.89
	1.99

	TDL-C
	CP-OFDM
	-8.01
	-6.53
	0.51
	1.01

	
	DFT-S-OFDM
	-6.80
	-5.28
	1.67
	2.11


1.2 eMBB with QPSK modulation
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	Scenario: eMBB
	20bytes
	150bytes

	BLER=10%,SNR(dB)
	Ideal CE
	Real CE
	Ideal CE
	Real CE

	TDL-A
	-12.57
	-11.40
	-3.85
	-3.68

	TDL-C
	-13.33
	-10.94
	-4.51
	-3.76


3. Asynchronous reception 
For grant-free based scenario, it cannot guarantee synchronous reception, but it does not have effect on single user case, since timing position can be acquired by preamble sequence to ensure that FFT window of OFDM is always located in the CP. However, it brings asynchronous reception for multi-user case, since these users are not completely aligned because of no downlink TA (Timing Adjustments) bearer. The disadvantage of timing offsets among UEs negatively affect the channel estimation, MUD and interference cancellation. 

If asynchronous happens, gNB only get one UE’s timing of reception by identifying its preamble sequence, meanwhile, other NOMA users are out of timing alignment. The contribution proposes table of timing offset level for studying asynchronous simulation by selecting fixed level for async-users, and setting random timing offset per slot, also always assuming one target UE timing adjustments is ideal as baseline in simulation.

	level
	Support  max  Cell  range

Assuming Ts=1/(30.72e6)
	timing offset(TO)  among UEs
CP=144

	1
	703m
	
[image: image9.wmf]{:1:}

cpcp

-



	2
	1.4km
	
[image: image10.wmf]{2:1:}{:1:2}

cpcpcpcp

--È



	3
	2.8km
	
[image: image11.wmf]{4:1:3}{3:1:4}

cpcpcpcp

--È




We gives the following simulation results of target user who is in synchronous state, and suffers the interference from other async-users. In this contribution, we concern about a case of small data packets, and do not perform any SIC algorithm in receiver.
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We noticed that: when target user’s packets is,
1. The performance loss of target user is about 1dB, if NOMA overloading is 2.

Since SNR detection threshold(BLER=10%) is at lower SNR, interference from other async-users is submerged in white noise,  which is not obvious.
2. The performance loss of target user is about 5dB, if NOMA overloading is 4, and one plateau-like effect appears as SNR increase. In next stage, we will try to improve performance by introducing SIC. Considering large timing offset, traditional MMSE-SIC in frequency domain cannot work, SIC in time domain is well worth a try.
Observation 1: without employing any advanced MUD algorithm, there is little performance loss when configuring packets 10bytes and overloading 2.
4. Conclusion
Observation 1: without employing any advanced MUD algorithm, there is little performance loss when configuring packets 10bytes and overloading 2.
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6. Appendix
Table1:   Implementation algorithm
	Channel estimation
	Winner filter: MMSE 1D-1D (frequency and time domain respectively)
frequency domain: filter granularity is 4PRB 

slide filter algorithm for WPMI:  YES

	MIMO detection
	MRC

	DMRS configuration
	Type1,  DMRS power boosting is 3dB

	LDPC
	Min-Sum decoding algorithm


Table2: The Appendix below summarizes LLS assumptions and parameters
	Parameters
	mMTC
	URLLC
	eMBB
	Further specified values

	Carrier Frequency
and Numerology
	700 MHz with SCS = 15 kHz, #OS = 14
	case 1: 700 MHz with SCS = 60 kHz, #OS = 7, NCP
case 2: 4 GHz with SCS = 30 kHz, #OS = 4
	4 GHz with SCS = 15 kHz, #OS = 14
	　

	Waveform 
(data part)
	CP-OFDM and DFT-s-OFDM
	CP-OFDM
	CP-OFDM
	　

	
	
	
	
	

	Channel coding
	NR LDPC
	The choice of channel coding here is only for the performance evaluation purpose for NOMA study

	Allocated bandwidth
	6PRBs
	12PRBs
	12PRBs
	　

	TBS per UE
	[10, 75] bytes
	[10, 75] bytes
	[20, 150] bytes
	　

	
	
	
	
	

	Target BLER for one transmission
	10%
	0.10%
	10%
	　

	BS antenna configuration
	2 Rx for 700MHz, 4Rx for 4 GHz.
	　

	UE antenna configuration
	1Tx  
	　

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

	Max number of HARQ transmission
	1
	　

	Channel estimation
	Ideal channel estimation and realistic channel estimation
	　

	DMRS overhead
	1/7 for #OS 7 and 14, and 1/4 for #OS 4
	　

	MA signature allocation (for data and DMRS)
	Fixed
	　

	Distribution of avg. SNR
	Equal
	　

	
	
	

	Timing offset
	0
	　

	Frequency error
	0
	　

	Traffic model for link level
	Full buffer
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