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Introduction
In RAN1 #92, we have agreed on link level evaluation methodology including evaluation parameters and performance metrics. This contribution provides initial link level results of the proposed NOMA Tx/Rx schemes by following the agreed evaluation assumptions focusing on mMTC use case.
[bookmark: _Ref473567845]LLS Performance 
2.1 [bookmark: _Ref506542987]Evaluation assumption
Table 1 illustrates the link level evaluation assumptions agreed in RAN1#92. Shaded parts are for mMTC.
[bookmark: _Ref510653351]Table 1: Link-level evaluation assumptions
	Parameters
	mMTC
	URLLC
	eMBB
	Further specified values

	Carrier Frequency
	700 MHz
	700 MHz or 4 GHz 
	4 GHz, 700 MHz as optional
	

	Waveform 
(data part)
	CP-OFDM and DFT-s-OFDM
	CP-OFDM as starting point
	CP-OFDM as starting point
	

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

	Numerology 
(data part)
	SCS = 15 kHz, #OS = 14
	Case 1: SCS = 60 kHz, #OS = 7 (normal CP), optionally 6 (ECP)
Case 2: SCS = 30 kHz, #OS = 4

	SCS = 15 kHz
#OS = 14
	

	Allocated bandwidth
	6 as the starting point
	12 as the starting point
	12 as the starting point
	For high payload such as 75 bytes, larger number of RBs can be considered.

	TBS per UE
	At least five TBS that are [10, 20, 40, 60, 75] bytes. Other values higher than 10 bytes are not precluded.
Lower than 0.1 bits/RE is optional
	At least five TBS that are [10, 20, 40, 60, 75] bytes. Other values higher than 10 bytes are not precluded.
	At least five TBS that are [20, 40, 80, 120, 150] bytes. Other values higher than 20 bytes are not precluded.
	#bits per RE calculation does not include DMRS overhead (e.g., REs of one every 7 symbols for DMRS would not be used to carry the data)


	Target BLER for one transmission
	10%
	0.1%
	10%
	

	Number of UEs multiplexed in the same allocated bandwidth
	To be reported by companies. 

	Companies are encouraged to perform evaulations with various number of UEs
Note: refined set of numbers of UEs should be further discussed in the next meeting. 

	BS antenna configuration
	2 Rx or 4 Rx for 700MHz,
4Rx or 8 Rx for 4 GHz 
8Rx as optional
	CDL model in 38.901 should be considered for 8Rx

	UE antenna configuration
	1Tx  
	

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

	Max number of HARQ transmission
	1 as starting point. 
	1 as starting point. More values, 2 for URLLC can be used.
	1 as starting point.
	

	Channel estimation
	Ideal channel estimation results should be reported for calibration

Realistic channel estimation
	

	MA signature allocation (for data and DMRS)
	Fixed/Random
	Proponents report the details of  random MA signature allocation (whether without or with collision)

	Distribution of avg. SNR
	Both equal and unequal

	Equal
	Both equal and unequal
	Uniform discrete values for unequal case,, range [x - a, x + a] (dB) with 1 dB step, where x is the average SNR among UEs, and the deviation  [a=3]

	Timing offset
	0 as starting point. For grant-free without perfect TA, value is TBD
	

	Frequency error
	0 as starting point. The value(s) is TBD. 
	

	Traffic model for link level
	Full buffer as starting point. Non-full-buffer model (like Poisson arrival of fixed packet size) is optional.
	

	For link level calibration purpose only
	OMA single user whose spectral efficiency is the same as per UE SE in NOMA. AWGN curves can be provided also.

	



2.2 Initial Link Level Evaluation Results
In this section, we evaluated our proposed NOMA scheme, LCRS as introduced in [2], under the evaluation assumptions for mMTC use case. For the receiver structure, we used the modified SIC scheme as explained in [3]. For the practical channel estimation, we used 2-dimensional MMSE channel estimation with inter-PRB sliding window filtering. Evaluations are based on the assumptions in Table 1. (we used the ones in red color in the Table 1 for the parameter with multiple options)


Performance with Ideal channel estimation 
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[bookmark: _Ref510800156]Figure 1: Ideal CE, TDL-A 30ns

[image: ][image: ][image: ][image: ][image: ]
Figure 2: Ideal CE, TDL-C 300ns




Performance with practical channel estimation
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Figure 3: Practical CE, TDL-A 30ns
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Figure 4: Practical CE, TDL-C 300ns

Conclusions
In this contribution, we provide some initial link level evaluation based on LCRS NOMA scheme under the LLS assumptions for mMTC scenario. It is proposed that
· LLS results with Ideal CE can be used for the calibration purpose
· LLS results with practical CE can be used mainly for the performance evaluation between different schemes, e.g., different NOMA tx schemes, different receiver schemes, different DMRS schemes, etc.
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