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Introduction
During email discussion after RAN1#86 meeting, coupling loss calibration are implemented and SLS simulation results are aligned for OMA baseline among companies interested in non-orthogonal multiple access. Detailed system-level evaluation assumptions were agreed for MA in mMTC scenario – urban coverage for massive connection. In this contribution, the system level simulation results for PDMA are shown.
Simulation results for UL mMTC
In RAN1#85, system-level evaluation assumptions were agreed for MA in mMTC scenario [1]. After RAN1 #86 meeting, some simulation parameters were further clarified. In this part, the SLS simulation results are shown. Table I gives the simulation parameters.

Table I System level simulation parameters.
	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, M=10, N=1,P=2

	BS antenna height 
	25m

	BS antenna tilt 
	12

	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 
	Follow the 3D modeling of TR36.873 

	UE antenna gain 
	-4dBi 

	Traffic model 
	Non-full buffer small packet. Packet size=40 bytes including CRC

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

	BS receiver 
	MPA for PDMA, 
MMSE-IRC for OFDMA

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

	Channel estimation
	Ideal



The methodology for the simulation is described in [2]. The users in the simulation are assumed to adopt the grant-free transmission scheme, and collide when they occupy the same RE groups and pattern. For OFDMA, the signal of collided users is modelled as interference. For PDMA, the base station tries to detect those collided users by MPA algorithm.  
For OFDMA and PDMA, a 40Bytes packet is segmented into two 20Bytes, which will be transmitted in 2 TTIs. In the simulation, the maximal number of HARQ transmissions is 16 and random back-off is used.
System level simulation results of PDMA compared with OFDMA are shown in Figure 1.
 

Figure 1. System level simulation results of PDMA compared with OFDMA

For the simulation results, at 1% packet dropping rate, the packet arrival rate is about 0.6 packet/ms/cell/MHz for OFDMA and about 1.8 packet/ms/cell/MHz for PDMA, i.e. PDMA provides 3.0 times packet arrival rate compared with OFDMA. 
Conclusion
In this contribution, we give the system level simulation results for comparison between OFDMA and PDMA. From simulation results, it is observed that PDMA can support higher connection density than OFDMA under the scenario of mMTC.
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