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Table S1. B-M equation fitted volume at minimum energy
	
	cubic

	PBEsol 
	252.8933

	PBE-vdW-D2
	251.70

	PBE-vdW-D3
	199.1863
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Fig.S1. Quasi molecule CH3NH3 in the cuboctahedral PbI3
To evaluate the effect of MA rotation to the splitting of the energy band structures we calculate the Rashba spin-orbit interaction coefficient which is given by  ,1 here EC and kC is the energy and momentum splitting in the conduction band due to the spin-orbit coupling (see Fig.S1. and Ref.[1] for details). Since the splitting in the valence band is small (see Fig.3) therefore we only evaluate the splitting in the conduction band. 


Table S2. The Rashba coefficient of MAPbI3 in Pm-3m and P4mm structures
	Lattice constant ( Å)
	 [eV Å -1]

	
	AX
	A
	AM
	AZ

	Pm-3m [110]
	
	
	
	

	6.320
	1.45
	1.24
	1.66
	

	6.375
	1.27
	1.23
	1.49
	

	6.438
	1.01
	0.94
	1.29
	

	6.500
	0.97
	0.91
	1.07
	

	6.627
	0.75
	0.50
	0.71
	

	P4mm [001]
	
	
	
	

	6.320
	1.79
	1.80
	1.35
	1.47

	6.375
	1.74
	1.72
	1.37
	1.25

	6.438
	1.86
	1.75
	1.66
	1.03

	6.500
	1.66
	1.53
	1.88
	0.82

	6.627
	1.73
	1.69
	2.00
	0.44

	P4mm [110]
	
	
	
	

	6.320
	1.51
	0.94
	1.59
	

	6.375
	1a.56
	1.11
	1.8
	

	6.438
	1.64
	1.28
	1.98
	

	6.500
	1.71
	1.31
	1.88
	

	6.627
	1.66
	1.38
	1.81
	













Volume evolution of the Rashba spin-orbit interaction coefficient in different directions AX, A, AM and AZ when MA molecule is in different directions [001] and [110] is given in Fig.5. The results showed that for Pm-3m structure, the Rashba spin-orbit interaction coefficient decreases with the increase of volume in all directions of the energy splitting when MA molecule is in [110] or [001] directions. The deformation from Pm-3m structure to P4mm structure when MA molecule is in [110] direction increases the Rashba spin-orbit coefficient results in all directions but when MA molecule is in [001] direction the Rashba spin-orbit  interaction coefficient in AX and A direction does not change much and increase/decrease along the AM/AZ direction, respectively.    
[image: ]
Fig.S2. Volume evolution of the Rashba spin- orbit interaction coefficient in different directions AX, A, AM and AZ when MA molecule is in different directions [001] and [110].   
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