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3GPP
**** FIRST CHANGE ****
3.1	Definitions
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK3][bookmark: OLE_LINK4][bookmark: OLE_LINK5]For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].
Communication efficiency: refers to spectrum efficiency (bits/s/Hz) and/or energy efficiency (bits/J, or vs. LTE) and/or network resource efficiency ([TBD])
Connection density (UEs/km2): number of UEs connected to the <5G network> over a given area, without necessarily being connected to the <5G access network>.
End-to-end latency (ms): time it takes to transfer a given piece of information from a source to a destination, measured at the application layer, from the moment it is transmitted by the source to the moment it is received at the destination.
Mobility (km/h): Absolute velocity of a UE
Peak data rate (bps): ideal data rate at the radio layer (L2) i.e. under ideal radio conditions. Direction (downlink, uplink) to be defined.
Position accuracy (m): Maximum distance between an actual position and an evaluation or estimation thereof.
Processing time (ms): time it takes to process a given piece of data in a given node, for further action. The node must be defined.
Radio Interface Technology (RIT): Type of technology used for radio communication between two or more devices, without limitation to the functional capability or the purpose of the communication.  A RIT may be used to provide a traditional access function, a backhaul function, a direct device-to-device (D2D) function between peers, or multiple such functions.  A RIT may also support a variety of different communication modes (e.g., unicast, multicast, broadcast) and/or topologies (e.g., point-to-point, star, tree, or mesh).
Reliability (%): the amount of sent L3 packets successfully delivered to a given node within the time constraint required by the targeted service, divided by the total number of sent L3 packets.
Round-trip-time (ms): time it takes to transfer a given piece of data between two nodes, to process the piece of data at the receiving node, and to transfer an acknowledgement status back to the transmitting node, measured from the moment the piece of data is transmitted to the moment the acknowledgement status is received. This does not assume correct reception of either the piece of data or the acknowledgement status. (I.e. it is the sum of transmission delay from the transmitting node to the receiving node, processing time at the receiving node, and transmission delay from the receiving node to the transmitting node). Nodes must be defined.
Transmission delay (ms): time it takes to transfer a given piece of data between two nodes, measured from the moment it is transmitted to the moment it is received. This does not assume correct reception. Nodes must be defined.
Traffic density (bps/km2): total traffic over a given area.
User experienced data rate (bps): data rate averaged over a given duration (to be defined), in a given direction (uplink or downlink), measured at L4 (i.e. transport layer) or above. Direction (downlink, uplink) to be defined.

[bookmark: _Toc408371046][bookmark: _Toc434174604][bookmark: _Toc434175311]**** NEXT MODIFIED SECTION ****
[bookmark: _Toc434174965][bookmark: _Toc434175672]6.3.1.1	Potential requirements for vertical groups (eMBB, MIOT, CriC, eV2X)

The following table collects potential service requirements from use cases related to verticals as examples to illustrate the main difference between verticals.

	Vertical group
	QoE and Peak data rateData Rate
	Latency
	Reliability
	Comm. efficiency
	Traffic density
	Conn. density
	UE speedMobility
	Position accuracy
	Remarks

	Group
eMBB

	Very High data rate (e.g. peak rate 10 Gbps, up to 10 Gbps when the user is moving slowly, DL 300Mbps with DL 50Mbps, 100Mbps)
	Very low latency, low latency for high speed, reliable low-latency connectivity between aerial objects
	
	
	High traffic density (e.g
Tbps/ km2）
	High density for UE (e.g. 200-2500 /km2, 2000/km2, 50 active UEs simultaneously )
	
	
	Characterised by very high traffic, high bit rate. 
No Reliability needed, no accuracy need

	Group
CriC
	
	Realtime
low latency (e.g. as low as 1 ms end-to-end;
the case “Smart grid system”: less than 8 ms, Round trip latency less than [150 ms], low latency (~1 ms), UE-UE latency: low latency [1-10 ms], 0.5ms one-way delay, Round trip latency less than [150 ms])
	Ultra high  Reliability, high availability (e.g. limit the duration of service  interruption for mission critical traffic, Packet loss rate: as low as 1e-04; delivered in 8 ms, Realibity with Priority, Precedence, Preemption (PPP) mechanisms)
	
	high density distribution (e.g. 10k sensor /10sqkm)
	
	
	Precise position within [10 cm] in densely populated areas.
	Characterised by low latency, ultra high reliability

	Group
MIOT
	
	
	
	Coverage enhancement, Efficient resource and signalling to support low power, support devices (e.g., smart meter) with limited communication requirements and capabilities
	High density massive connections (e.g.1 million connections per square kilometre), to accept information from large numbers of locally dense devices, possibly simultaneously
	Low mobility (for majority of MTC cases except for inventory)
	
	High positioning accuracy in both outdoor and indoor scenarios (e.g., 0.5m)
	Difference with CC is: No low Latency

	Group
eV2X
	Medium Rate (10 of Mbps per device)
	Low latency (e.g. 1 millisecond end-to-end latency)
	High Reliability (nearly 100%)
	
	Medium traffic density
	Medium connection Density (e.g. the number of vehicles can exceed 10000 in scenarios with multiple lanes and multiple levels and types of roads)
	High mobility(e.g. up to 500 KM/h, absolute speed more than 200 km/h while relative speed more than 400 km/h).
	High positioning accuracy (e.g.  0.1 meters)
	V2X differs from eMBB due to its high reliability , lower rate , high speed and high positioning accuracy



Table 6.3.1.1 Summary of potential requirements from each vertical group of use cases 
**** END OF CHANGES ****

