
QoE-Oriented	Resource	Allocation	
for	360-degree	Video	Transmission	
over	Heterogeneous	Networks



Introduction

• immersive	media	has	gained	increasing	popularity
• A	lot	of	researchers	have	tried	to	better	exploit	the	
bandwidth	by	utilizing	the	heterogeneous	LTE	and	
WLAN	multi-radio	networks
• application-layer	(APP-layer)	resource	allocation	
scheme	for	360-degree/VR	video	transmissions	
over	multi-RAT	systems	with	multiple	users



Tile-Based	360-degree	VR	Video



System	Models

• Utility	Model

• Video	Quality



The	system	of	Tile-based	360-degree	
Video	Transmission	in	Multi-RAT	Network



Resource	Allocation	in	Multi-RAT	
Networks
• FoV Probability

• Expected	QoE



Problem	Formulation



Algorithm	1:	Greedy



Algorithm	2:	Heuristic	Algorithm	
with	Penalty	Function
• introducing	a	penalty	function	into	the	problem	
and	relaxing	the	OPT-1	into	a	convex	problem



Algorithm	3:	Decomposition	
Algorithm



Buffer	Measurement	Strategy



Simulation	Setup

• 18	distinct	360-degree	videos	from	MPEGJVET	
(Joint	Video	Exploring	Team)	360-degree	VR	video	
datasets	and	YouTube
• 32	tiles,	10	different-bitrate	representations
• NS-3
• The	users	are	uniformly	distributed	around	5	Wi-Fi	APs	
within	the	coverage	of	LTE	BS	within	200m
• When	more	users	are	involved	into	the	system,	they	will	
be	set	close	to	AP	1	to	simulate	the	congestion	scenario



Simulation	Results



Simulation	Results



Conclusion

• tile-based	360-degree	VR	video	transmission	
scheme	and	a	corresponding	buffer	strategy	on	
heterogeneous	networks	with	multi-user	access
• jointly	consider	saliency	in	videos,	filed	of	view	and	
the	channel	quality	states	of	users


