3GPP TSG RAN WG1 Meeting #86bis     	         R1-1609581
Lisbon, Portugal 10th - 14th October 2016
Agenda Item:	8.1.1.2
Source: 	CATR
Title: 	Initial system level simulation results of new multiple access scheme
Document for:	Discussion and Decision
Introduction
During RAN1#85 meeting, system-level evaluation assumptions were agreed for MA in mMTC scenario – urban coverage for massive connection. Last meeting in RAN1#86, to compare with UL waveform of CP-OFDM, system level baseline simuation assumptions are agreed for purpose of calibration[1]. In this contribution, we first give our system level baseline simulation result of CP-OFDM with UL grant free scheme, and then give our initial system level simulation result of one example of non-orthogonal multiple access SCMA.
Discussion of PHY link level to system level abstracting
Link to System interface is important to get simple and accurate performance evaluation for both OFDM baseline and new non-orthogonal schemes.For physical abstraction methodology of non-orthogonal MA schemes, agreement of RAN1#86 meeting is shown as following:
· For calibration purpose ONLY:
· For ML-type receiver, the PHY abstraction method discussed R1-168076 can be used at least for some MA schemes
· If a different PHY abstraction method is used by a company, it has to be stated clearly and individually verified
· Otherwise, the PHY abstraction method is up to each company
· The PHY abstraction method is to be stated and individually verified by each company
· For evaluation purpose, PHY abstraction method is up to each company
· A same method is used for calibration and evaluation by a given company, unless a single method can be agreed in RAN1 during evaluation phase

In our simulation results, for CP-OFDM, EESM link level to system level abtracting is used, and for non-orthgonal multiple access, the abstracting method in contribution[2] is used. For SCMA evaluation, we use signature matix with spreading length =4, In the simulation, SDMA pattern matrix  is used for the simulation, by which maximal 8 users can share one PRB groups with 6 PRBs. 



Optimal  values for UE numbers from 1 to 8 are provided in table 1.





Table 1  Parameters for different active UEs
	UE number
	1
	2
	3
	4
	5
	6
	7
	8

	
values
	0.95
	0.93
	0.92
	0.90
	0.87
	0.83
	0.81
	0.75


Simulation results for UL mMTC
In RAN1#86, further system-level evaluation assumptions were agreed for OFDM baseline and MA in mMTC scenario. Table 2 gives the baseline assumptions for calibration, and Table 3 gives system level simulation parameters of non-orthgonal multiple access for mMTC usage scenarios. In this part, the simulation results are shown.
Table 2: Baseline assumptions for calibration
	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)​



Table 3 System level simulation parameters of non-orthgonal multiple access
	Attributes 
	Values or assumptions 

	Layout 
	Single layer --Macro layer: Hex. Grid 

	Inter-BS distance 
	1732m 

	Carrier frequency 
	700MHz 

	Simulation bandwidth 
	4 PRB

	Channel model 
	3D UMa 

	Tx power 
	UE: Max 23dBm

	BS antenna configuration 
	Rx: 2 

	BS antenna pattern 
	Follow the modeling of TR36.873 

	BS antenna height 
	25m

	BS antenna tilt 
	100

	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 

	Traffic model 
	Non-full buffer small packet. Packet size=20 bytes

	UE distribution 
	20% of users are outdoors (3km/h)
80% of users are indoor (3km/h) 
Users dropped uniformly in entire cell

	BS receiver 
	Turbo-MPA for PDMA, 
Single user MMSE receiver for OFDMA

	UL power control 
	Open loop power control with Po=-95dBm and alpha = 1

	Channel estimation
	Ideal for OFDM 
Ideal for SCMA


The users in the evaluation are assumed to adopt the grant-free transmission scheme, and may cause collision when they occupy the same RE groups and pattern. For OFDMA, the signal of collided users is modelled as interference, while for SCMA, the base station tries to detect those collided users by Turbo-MPA algorithm. 
The calibration for OFDM UL grant free system level evaluation results is shown in figure 1, and the system evaluation result of non-orthogonal multiple access of  SCMA is shown in figure 2.
[image: ]
Figure 1 system level evaluation results of OFDM based on UL grant free 
[image: ]
Figure 2. System level simulation results comparing with OFDMA
From the evaluation results, the non-orthogonal multiple access scheme SCMA provides much more packet arrival rate compared with OFDMA. 
Conclusion
In this contribution, we provide the simulation results of both new multiple access scheme of SCMA and CP-OFDM scheme in UL mMTC scenario, from the simulation results, it is observed that non-orthgonal multiple access scheme of  SCMA can support more connections than OFDMA under the scenario of mMTC.
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