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1 Introduction
To further study multiple access schemes, calibrated baseline is needed. It was agreed to used OFDMA with grant-free transmission as the baseline for SLS for UL mMTC, with the following assumptions [1]
· For providing absolute system level evaluation results for UL mMTC, for calibration purpose only

· CP-OFDM as the UL waveform

· UL DMRS overhead, 1 OFDM symbol out of 7 OFDM symbols

· 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

· Rx MMSE receiver, assuming realistic channel estimation

· No blind decoding assumed 

· Same MCS for all UEs, 

· MCS is reported by each company

· Open loop power control

· Alpha=1, P0= -90 dBm

· Packet size is fixed by 20 bytes

· FFS other parameters, if any

· Email discussion on any other potential parameters until 9/2
· Email discussion on SLS calibration until 16th Sep.
The contribution summarizes the calibration results provided via email discussion [86-17], based on the assumptions agreed above as well as via email discussion [86-15]. 
2 Summary
Through [86-15], the evaluation assumption for SLS baseline calibration is further approved as the following:
	Attributes
	Values or assumptions

	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, 4RB (optional) for calibration purpose only,  

	
	 •  Companies are encouraged to provide calibration results for both values, 

	
	 •  Either value can be used for later evaluation of the proposed MA scheme

	
	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

	Note: The above assumptions only apply to the calibration purpose, 
i.e. other assumptions can be used for evaluation of proposed non-orthogonal multiple access scheme(s)​


Through [86-17], companies provided their SLS results for baseline OFDMA grant-free transmission with the following curves, 
1) Single user BLER curve over SISO AWGN channel as reference 

2) CDF of effective SINR in dB @given traffic loading around 35% system packet drop rate (PDR)

3) CDF of packet drop rate per UE @given traffic loading around 35% system PDR

4) System PDR vs packet arrival rate (PAR) @given total allocated bandwidth
using the following assumptions for calibration purpose as well, 
	BS antenna configuration
	(M,N,P,Mg,Ng) = (1,1,2,1,1) 2 TXRU, one TXRU maps to one antenna element

	BS antenna tilt
	No Mechanical downtilt; Electrical downtilt, N/A because it will not impact the path loss when one TXRU maps to one antenna element

	UE distribution
	Follow TR36.873, i.e. multi-floor; 20% of users are outdoors (3km/h), 80% of users are indoor (3km/h), users dropped uniformly in entire cell.


12 companies provided their calibration curves with 13 results, of which one company provides two results corresponding to 2 receivers, IRC and MRC, respectively. The single user BLER curves and CDFs of effective SINR match well among company results. The performance differences for both CDFs of per UE PDR and the curves of system PDR v.s. PAR among companies can be around 10%.
The results can be found in the attached excel file, entitled as “SLS calibration for NR MA”.
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