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Introduction
In RAN1#92, basic parameters and metrics for link-level evaluations of NOMA study were agreed, which are given in Appendix A.1 [1]. In this contribution, we present further link level simulation results of pattern division multiple access (PDMA).

Performance of PDMA with EPA-PIC receiver 
In this section, BLER performance of PDMA with EPA receiver under mMTC, eMBB and URLLC are given from Figure 1 to Figure 12. Simulation parameters are shown in Appendix A.1. 
mMTC
1）TDL-A
1.1) Ideal channel estimation (ICE)
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Figure 1: Performance of PDMA under mMTC with TDL-A channel, ICE

1.2) Realistic channel estimation (RCE)
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Figure 2: Performance of PDMA under mMTC with TDL-A channel, RCE

2）TDL-C
2.1) ICE
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Figure 3: Performance of PDMA under mMTC with TDL-C channel, ICE

2.2) RCE
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Figure 4: Performance of PDMA under mMTC with TDL-C channel, RCE

eMBB
1）TDL-A
1.1) ICE
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Figure 5: Performance of PDMA under eMBB with TDL-A channel, ICE

1.2) RCE
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Figure 6: Performance of PDMA under eMBB with TDL-A channel, RCE

2）TDL-C
2.1) ICE
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Figure 7: BLER performance of PDMA under eMBB with TDL-C channel, ICE

2.2) RCE
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Figure 8: BLER performance of PDMA under eMBB with TDL-C channel, RCE

URLLC 
1）TDL-A
1.1) ICE
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Figure 9: Performance of PDMA under URLLC with TDL-A channel, ICE

1.2) RCE
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Figure 10: Performance of PDMA under URLLC with TDL-A channel, RCE

2）TDL-C
2.1) ICE
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Figure 11: Performance of PDMA under URLLC with TDL-C channel, ICE

2.2) RCE
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Figure 12: Performance of PDMA under URLLC with TDL-C channel, RCE

Performance of PDMA with MMSE-SIC receiver
In this section, BLER performance of PDMA with MMSE-SIC receiver under mMTC, eMBB and URLLC are given from Figure 13 to Figure 24. Simulation parameters are shown in Appendix A.1. 

mMTC
1）TDL-A

1.1) ICE
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Figure 13: Performance of PDMA under mMTC with TDL-A channel, ICE

1.2) RCE
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 Figure 14: Performance of PDMA under mMTC with TDL-A channel, ICE

2）TDL-C

2.1) ICE

[image: ][image: ]
Figure 15: Performance of PDMA under mMTC with TDL-C channel, ICE

2.2) RCE
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Figure 16: Performance of PDMA under mMTC with TDL-C channel, RCE

eMBB
1）TDL-A
1.1) ICE
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Figure 17: Performance of PDMA under eMBB with TDL-A channel, ICE

1.2) RCE
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Figure 18: Performance of PDMA under eMBB with TDL-A channel, ICE


2）TDL-C

2.1) ICE
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Figure 19: Performance of PDMA under eMBB with TDL-C channel, ICE

2.2) RCE
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Figure 20: Performance of PDMA under eMBB with TDL-C channel, RCE

URLLC
1）TDL-A
1.1) ICE
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Figure 21: Performance of PDMA under URLLC with TDL-A channel, ICE


1.2) RCE
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Figure 22: Performance of PDMA under URLLC with TDL-A channel, RCE

2）TDL-C
2.1) ICE
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Figure 23: Performance of PDMA under URLLC with TDL-C channel, ICE

2.2) RCE
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Figure 24: Performance of PDMA under URLLC with TDL-C channel, RCE

Conclusion
[bookmark: _GoBack]In this contribution, we provide our link level simulation results of PDMA with following observation.
· Observation 1: The BLER performance loss with overloading increases is acceptable.
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Appendix

A.1 LLS assumptions for PDMA
Table 1: Simulation parameters for PDMA 
	Parameters
	mMTC
	eMBB
	URLLC

	Carrier Frequency
	700 MHz
	4 GHz
	4 GHz

	Scheme
	PDMA
	PDMA
	PDMA

	Waveform (data part)
	CP-OFDM
	CP-OFDM
	CP-OFDM

	Channel coding
	NR LDPC
	NR LDPC
	NR LDPC

	Numerology (data part)
	SCS = 15 kHz, #OS = 14
#OS for DMRS = 2
	SCS = 15 kHz, #OS = 14
#OS for DMRS = 2
	SCS = 60 kHz, #OS = 7 #OS for DMRS = 1

	Allocated bandwidth
	6 RB （8 RB）
	12 RB （16RB）
	12 RB (16RB)

	TBS per UE (Bytes)
	10, 40, 75
	20, 80, 150
	10, 40, 75

	Target BLER for one transmission
	10%
	10%
	0.1%

	Number of UEs multiplexed in the same allocated bandwidth
	1, 6, 8, 12
	1, 6, 8, 12
	1, 6, 8, 12

	BS antenna configuration
	2 Rx
	4 Rx
	4 Rx

	UE antenna configuration
	1Tx
	1Tx
	1Tx

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

	Channel Estimation 
	Ideal;
Realistic channel estimation (MMSE)
	Ideal;
Realistic channel estimation (MMSE)
	Ideal;
Realistic channel estimation (MMSE)

	Receiver
	EPA-PIC;
MMSE-SIC
	EPA-PIC;
MMSE-SIC
	EPA-PIC;
MMSE-SIC

	PDMA pattern matrix
	
6UE: 

8UE:  

12UE: 


	MA signature allocation (for data and DMRS)
	Fixed

	Distribution of avg. SNR
	Equal

	Timing offset
	0 as starting point.

	Frequency error
	0 as starting point. 
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