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Introduction
In this contribution, we give initial link level simulation results for NOCA (Non-orthogonal coded access). This contribution is updated from R1-1804468, which was submitted in RAN#92bis. 
2

Initial link level simulation results
NOCA transmitters side and receiver side processing are proposed in our companion contributions [1][2]. The link level assumptions are aligned with the agreed ones, which are shown in the Appendix I.

As was proposed in the companion contribution [3], we suggest evaluating scalable spreading factors for spreading based scheme, in order to find the appropriate ones for each possible case. Here we compare the NOCA performance for two spreading factors SF=6 and SF=12. The NOCA available sequences for each spreading factor are in the Appendix II. 
We follow the method 1 proposed in [3] for the evaluation. For SF=6 and SF=12, we consider same number of UEs been allocated with same amount of resources. Same TBS and MCS are allocated to each UE for both cases and assume same overloading for each case. As a result, for SF=6, the per UE occupied resource would be half of that for SF=12. Table 1 shows the parameters. We use QPSK as the modulation scheme, the code rate is then deduced from the {TBS, per-UE resources, SF}. 
Table 1 parameters for NOCA simulation
	Case
	TBS
	MCS
	Total Resources
	Per-UE resources
	Overloading 
	Number of UEs

	SF = 6
	20bytes
	MCS1
	12 PRBs
	6 PRBs
	1, 1.5
	12, 18

	SF = 12
	20bytes
	MCS1
	12 PRBs
	12 PRBs
	1, 1.5
	12, 18


In this initial evaluation, the DMRS overhead follows the agreed assumptions. Two OFDM symbols out of 14 OFDM symbols in each slot are used as DMRS. Zadoff-Chu sequence is used for DMRS and each UE is allocated with one unique cyclic shift. We have more considerations on DMRS are in the companion contribution [4].  
Figure 1 and Figure 2 show the evaluation results for NOCA SF=6 and SF=12, for TDL-C channel and TDL-A channel respectively. Both ideal channel estimation and real channel estimation are evaluated. 
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Figure 1 NOCA performance for TDL-C 300ns 
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Figure 2 NOCA performance for TDL-A 30ns
From Figure 1 for TDL-C channel, NOCA with SF=12 outperforms SF=6 for ideal channel estimation case. However, for real channel, NOCA SF=12 outperforms SF=6 in 100% overloading, but an error floor around 1% BLER is observed for high overloading case, which should be caused by the poorer channel estimation performance for higher overloading.  For TDL-A channel from Figure 2, SF=12 always outperforms SF=6 for both ideal channel estimation and real channel estimation. From the evaluation, it is clear that NOCA performance is impacted by the factors of channel estimation performance, the spreading factors and of course the used channel model. More evaluations will be followed for more evidences. 
3
Conclusions
In this contribution, we provide initial link level evaluations for NOCA. From the figures, we observe for TDL-C channel, NOCA with SF=12 outperforms SF=6 for ideal channel estimation case. However, for real channel, NOCA SF=12 outperforms SF=6 in 100% overloading, but an error floor around 1% BLER is observed for high overloading case, which should be caused by the poorer channel estimation performance for higher overloading.  For TDL-A channel, SF=12 always outperforms SF=6 for both ideal channel estimation and real channel estimation. From the evaluation, it is clear that NOCA performance is impacted by the factors of channel estimation performance, the spreading factors and of course the used channel model. More evaluations will be followed for more evidences. 
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Appendix I
	Parameters
	Assumption

	Carrier Frequency
	4 GHz

	Waveform 

(data part)
	CP-OFDM 

	Channel coding
	LDPC

	Numerology 

(data part)
	SCS = 15 kHz

#OS = 14

	Allocated bandwidth
	12 

	TBS per UE
	20bytes

	Target BLER for one transmission
	10%

	Number of UEs multiplexed in the same allocated bandwidth
	12

	BS antenna configuration
	4Rx

	UE antenna configuration
	1Tx

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

	Max number of HARQ transmission
	1

	Channel estimation
	Ideal, real

	MA signature allocation (for data and DMRS)
	Random select MA, fixed DRMS

	Distribution of avg. SNR
	Equal

	Timing offset
	0

	Frequency error
	0

	Traffic model for link level
	Full buffer

	Receiver algorithm
	JMMSE+PIC


Appendix II
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