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7.5
KPIs for UE to network relaying in 5G system

In several scenarios, it can be beneficial to relay communication between one UE and the network via one or more other UEs. The functional requirements related to relaying can be found in clause 6.9.2. Performance requirements for relaying in different scenarios can be found in table 7.5-1.

Table 7.5-1: Key Performance for UE to network relaying
	Scenario
	Max. data rate (DL)
	Max. data rate (UL)
	End-to-end latency
(note 7)
	Area traffic capacity

(DL)
	Area traffic capacity

(UL)
	Area user density 
	Area
	Range of a single hop
(note 8)
	Estimated number of hops 

	InHome Scenario

(note 1)
	1 Gbit/s
	500 Mbit/s
	10 ms
	5 Gbit/s/ home
	2 Gbit/s /home
	50 devices /house
	10mx10m – 3 floors 
	10 m indoor
	2 - 3

	Factory Sensors

(note 2)
	100 kbit/s
	5 Mbit/s
	50 ms to 1 s
	1 Gbit/s /factory
	50 Gbit/s /factory
	10000 devices /factory
	100m x 100m
	30 m indoor / metalic
	2 - 3

	Smart Metering

(note 3)
	100 bytes / 15 mins
	100 bytes / 15 mins
	10 s
	200 x 100 bytes / 15 mins /hectare
	200 x 100 bytes / 15 mins /hectare
	200 devices /hectare
	100m x 100m
	>100 m indoor / deep indoor
	2 - 5

	Containers

(note 4)
	100 bytes / 15 mins
	100 bytes / 15 mins
	10 s
	15000 x 100 bytes / 15 mins /ship
	15000 x 100 bytes / 15 mins /ship
	15000 containers /ship
	400m x 60m x 40m
	>100 m indoor / outdoor / metallic
	3 - 9

	Freight Wagons
	100 bytes / 15 mins
	100 bytes / 15 mins
	10 s
	200 x 100 bytes / 15 mins /train
	200 x 100 bytes / 15 mins /train
	120 wagons /train
	1 km
	>100 m outdoor / tunnel
	10 - 15

	Public Safety

(note 5)
	12 Mbit/s
	12 Mbit/s
	30 ms
	20 Mbit/s /building
	40 Mbit/s /building
	30

devices

/building
	100m x 100m – 3 floors
	>50 m indoor (floor or stairwell)
	2 - 4

	Wearables

(note 6)
	10 Mbit/s
	10 Mbit/s
	10 ms
	20 Mbit/s per 100 m2
	20 Mbit/s per 100 m2
	10 wearables per 100 m2
	10m x 10m
	10 m indoor / outdoor
	1 - 2

	NOTE 1:
Area traffic capacity is determined by high bandwidth consume devices (e.g. ultra HD TVs, VR headsets), the number of devices has been calculated assuming a family of 4 members.

NOTE 2:
Highest data rate assumes audio sensors with sampling rate of 192 kHz and 24 bits sample size.

NOTE 3:
Three meters (gas, water, electricity) per house, medium density of  50 - 70 houses per hectare.

NOTE 4:
A large containership with a mix of 20 ft and 40 ft containers is assumed.

NOTE 5:
A mix of MCPTT, MCVideo, and MCData is assumed. Average 3 devices per firefighter / police officer, of which one video device. Area traffic based on 1080p, 60 fps is 12 Mbit/s video, with an activity factor of 30% in uplink (30% of devices transmit simultaneously at high bitrate) and 15% in downlink. 

NOTE 6:
Communication for wearables is relayed via a UE. This relay UE may use a further relay UE.

NOTE 7:
End-to-end latency implies that all hops are included.

NOTE 8:
'Metallic' implies an environment with a lot of metal obstructions (e.g. machinery, containers). 'Deep indoor' implies that there may be concrete walls / floors between the devices.
NOTE 9:
All the values in this table are example values and not strict requirements.


