
1
NYU
WIRELESS© 2017 NYU WIRELESS

NSF-RCN3, 	U	ARIZONA,	18	JANUARY 2017	

end-to-end	mmWave Networks



NYU
WIRELESS

our	prior	finds	– in	a	nutshell
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q in	mmWave,	the	key	challenge	is	to	cope	with	sudden	channel	(and	thus	rate)	variations!	
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1.	bufferbloat (LOSàNLOS)
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large	buffer																			bufferbloat
buffering	too	much	data	resulting	in	high	latency
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2.	buffer	overflow	(LOSàNLOS)

4

small	buffer																		overflow
reducing	the	CW	resulting	in	low	goodput
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3.	slow	ramp-up	(NLOSàLOS)
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the	CW	may	have	dropped	and	thus	grow	slowly	in	congestion	avoidance…
we	are	underutilizing the	mmWave channel!	
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Directional	SS	in	3GPP	NR	Rel15
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From:	B.	Loong	(Samsung	Research	America),	“5G	NR	mmWave Standards”,	NSF-RCN2,	July	2017

Impact	of	low	SS	burst	periodicity	(160ms)

Impact	of	analog	vs.	digital	beamforming

From	C.	Claveras,	et	al,	“3GPP	NR	Release	15:	Analog	Vs.	Digital	mmWave Radios:	
Directional	Synchronization	and	Network	Performance	Comparison”,	submitted	to	
mmSys18.
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