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1
Introduction
RAN1 initiated the SLS calibration process for NR MA. Couple of companies have submitted the simulation results through email thread [86-17]. In this contribution, we provide our observations based on the submitted system level calibration results. 
2
Discussion 
Fig1 to Fig.3 show system level simulation results regarding effective SINR@35% system PDR, PDR per UE@35% system PDR, and system PDR vs PAR under 6PRB allocation, respectively. The simulation assumptions are listed in the Appendix. Fig.4 shows the collision rate under different PAR. 
It is observed that system PDR is high even in low PAR, where the collision rate is low (e.g., ~35% PDR under ~2% collision rate), even though a high rate of number of UEs are using full power transmission under the current UL power control parameters. This is caused by the mismatch of the used MCS with the practical channel status.
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Figure 1 Effective SINR distribution@35% PDR



Figure 2 per UE PDR @35% system PDR
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Figure 3 PDR under different PAR







Figure 4 Collision rate under different PAR
With packet arrival rate becomes higher, the PDR becomes higher because of more happened collisions and more inter-cell interference. This from another angle proves that there shall be schemes to allow TRP configure appropriate resources for grant-free according to packet arrival rate [1], and/or enable to have efficient link adaptations to match the channel status and the interference level [2]. It might also need to study the coordination between TRPs for grant-free resource allocation, in order to reduce inter-cell interference.

Besides of using appropriate MA resource allocation to reduce collision, it is important to study non-orthogonal multiple access. In [3], and a non-orthogonal coded access (NOCA) scheme is proposed and evaluated, from which it is observed that NOCA achieves significant gains over OFDMA based access in terms of supported system loading. The gain comes from the factor that NOCA provides sufficient amount of MA signatures for UE to select, therefore the rate of two or more UEs selected the same signature is largely reduced. 
3
Conclusion 

In this contribution, we provide system level calibration results for NR MA. It is observed that for grant-free, to enable low PDR, it shall allow TRP configure appropriate resources according to packet arrival rate, and/or enable to have efficient link adaptations to match the channel status and the interference level. It also requires non-orthogonal multiple access such as NOCA, to provide efficient number of MA signatures and therefore enables low collision rate. 
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Appendix
	Attributes
	Values or assumptions

	Layout  
	Single layer - Macro layer: Hex. Grid  

	Inter-BS distance  
	1732m  

	Carrier frequency  
	700MHz  

	Channel model  
	3D Uma. Take 5GCM output into account if applicable.  

	Tx power  
	UE: Max 23dBm or optional 10dBm 

	BS antenna configuration  
	Rx: 2 and 4 ports (8 as optional)  

	BS antenna pattern  
	Follow the modeling of TR36.873  

	BS antenna height  
	25m 

	BS antenna element gain + connector loss  
	8 dBi, including 3dB cable loss  

	BS receiver noise figure  
	5 dB  

	UE antenna elements  
	1Tx 

	UE antenna height  
	1.5m  

	UE antenna gain  
	-4dBi  

	BS antenna element gain + connector loss  
	8 dBi, including 3dB cable loss  

	BS receiver noise figure  
	5 dB  

	UE antenna elements  
	1Tx 

	UE antenna height  
	1.5m  

	UE antenna gain  
	-4dBi  

	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, 

	
	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


