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6.2.2	Medical applications
Table 6.2.2‑1: Performance requirements for low latency ultra-reliable imaging/video traffic for medical applications
	Profile
	Characteristic parameter
	Influence quantity

	
	Communication service availability: target value in %
	Communication service reliability: Mean Time Between Failure
	End-to-end latency: maximum
	Bit rate
	Direction
	Message
Size
[byte]
	Survival time
	UE speed
(km/h)
	# of active UEs
connection
	Service Area


	UHD medical video over NPNs
	>99.99999
	>1 dayyear
	<1 ms
	< [50 Gbit/s]
	UL; DL
	~1500 - ~9000 (note 1)
	~8ms
	stationary
	1
	100 m2

	Ultrasound images over NPNs
	>99.9999
	>1 dayyear
	<10ms
	500 Mbit/s - 4 Gbit/s (note 2)
	UL; DL
	~1500
	20-100 ms (note 2)
	stationary
	1
	100 m2

	UHD medical video for telesurgery over PLMNs
	>99.99 - 99.9999 (note 3)
	>1 dayyear
	< 20 ms
	< [46 Gbit/s]
	UL; DL
	~1500 - ~9000 (note 1)
	~16 ms
	stationary
	<2 per 1000 km21
	<400 km (note 3)

	UHD video for medical examination over PLMNs
	>99.99
	>1 month
	<20 ms 
	<4 Gbit/s 
	UL; DL
	~1500 -9000 
	~16 ms 
	stationary
	<20 per 100 km2 
	<50 km (note 3)

	Ultrasound images over PLMNs
	>99.999
	>>1 month (<1 year)
	<20 ms
	<200 Mbit/s
	UL; DL
	~1500
	~16 ms
	stationary
	<20 per 100 km2
	<50 km (note 3)

	CT/MR real time scan over PLMNs
	99.99 to> 99.999
	>>1 month (<1 year)>1 day
	< 100ms
	< [350670 Mbit/s]
	UL, DL
	~1500
	<100 ms
	<150
	<20 per 100 km21
	<50 km (note 3)

	NOTE 1: 	MTU size of 1500 bytes is not generally suitable to gigabits connections as it induces many interruptions and loads on CPUs. On the other hand, Ethernet jumbo frames of up to 9000 bytes require all equipment on the forwarding path to support that size in order to avoid fragmentation.
NOTE 2: 	lower values considered for 2D ultrasounds images and higher values for 3D ultrasound images
NOTE 3: 	Higher values are needed for telesurgery systems
NOTE 3:	Maximum straight-line distance between UEs.
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6.3.2	Medical applications
Table 6.3.2‑1: Performance requirements for low latency ultra-reliable imaging/video multicast traffic for medical applications
	Requirement
	Characteristic parameter
	Influence quantity

	
	Communication service availability: target value in %
	Communication service reliability: Mean Time Between Failure
	End-to-end latency: maximum
	Bit rate
	Direction
	Message
Size
[byte]
	Survival time
	UE speed
(km/h)
	# of active UEs
connection
	Service Area


	UHD medical video over NPNs
	>99.99999
	>1 dayyear
	<1 ms
	< [50 Gbits/s]
	DL
	~1500 - ~9000 (note 1)
	~8ms
	stationary
	<10
	100 m2

	UHD medical video over PLMNs
	>99.9999
	>>1 month (<1 year)>1 day
	< 250 ms
	< [2 Gbit/s]
	DL
	~1500 - ~9000 (note 1)
	~16 ms
	stationary
	<5 per 100m2 (note 2)10
	400 km (note 3)

	NOTE 1: 	MTU size of 1500 bytes is not generally suitable to gigabits connections as it induces many interruptions and loads on CPUs. On the other hand, Ethernet jumbo frames of up to 9000 bytes require all equipment on the forwarding path to support that size in order to avoid fragmentation.
NOTE 2:	This comprises a maximum of 5 displays gathered in the same 100m2 room with an expected room density of 2 per 1000km2
NOTE 3:	Maximum straight-line distance between two UEs
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