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* * * First Change * * * *
x.1
Use case on “Disaster relief”
x.1.1
Description

The national meteorological centre has detected the upcoming of an outstanding storm with heavy rains which are likely going to cause a major flood in the Valencia region. The alert is propagated to the public safety organisations as well as to the population.

All first responders are equipped with a set of wearable devices (i.e. handheld, bodycam, vital signs monitoring sensors, …) and some with drones with regular and thermal (infrared) cameras.

The storm and floods created power supply cuts in the region that resulted in the loss of terrestrial cellular network connectivity. Thanks to the available satellite access, the national public safety organisation is guiding first responders that are already on site (most are volunteers among the population). Additional first responder teams are deployed each with their all-terrain vehicles or amphibious vehicles in the harbour. The remaining bandwidth of the satellite access can be used by the population to exchange messages.

Quickly, it is decided to ask assistance from public safety and disaster relief organisations from neighbouring countries.

Local access networks are mounted on each land vehicle with enabled satellite connectivity. Each local access network can be used for communication between the team members, with their headquarters (area, regional, national) as well as with other responders teams. Even civilians could exploit this connectivity if sufficient remaining bandwidth is available. When the wind burst decayed in power drones are used by team members to assess the disaster, report to headquarter(s) and rescue the population.

As the flood took place in the coastal area, casualties are being spread to the sea and therefore, public safety organisation are deploying boats each equipped with an on board local access network and satellite connectivity.

Responders or drones may have to move beyond the coverage of a local access network. In such cases continuity of service is ensured through smooth transition to the satellite access. Several local access networks can be directly connected via satellite to ease the coordination between the teams. User equipment belonging to national first responders can seamlessly communicate with user equipment appertaining to responders of the neighbouring countries.

During the recovery phase, an HIBS (base station on board an HAPS) can be launched to increase the available capacity over the area before the terrestrial base stations are repaired.

x.1.2
Pre-conditions

The base stations of the terrestrial network have been flooded which created a major failure. The terrestrial network is down and “terrestrial” mobile service is not available in the area.

x.1.3
Service Flows
Given that the terrestrial network is down, all UEs will look for alternative available network in the area, that is the satellite access and later the HAPS based access network.

Satellite or HAPS based access network can be used to support

· Public warning service to all population (including 1st responder’s volunteers) in the impacted area (also in adverse propagation conditions such as light indoor)

· Non real time and real time services to pedestrian or drone mounted UE

· Backhaul connectivity to vehicle/boat mounted local access point

· Connectivity (without usage of satellite feeder link) between two local access points

The satellite or HAPS based access bandwidth can be pre-empted for public safety organisations but the remaining bandwidth if available may be used by the population only for messaging.

Vehicle/boat mounted Local access points can be used

· to serve pedestrian or drone mounted UE

· to support UE to UE connectivity

x.1.4
Post-conditions

Terrestrial network is restored and operational again

x.1.5
Existing features partly or fully covering the use case functionality
TS22.261 includes already, the following relevant requirements:

Clause 6.46.7
Satellite and Relay UEs:
· A 5G system with satellite access shall be able to support relay UEs with satellite access.
Clause 6.46.9
UE-Satellite-UE communication:
· Subject to regulatory requirements and operator’s policy, a 5G system with satellite access shall support UE-Satellite-UE communication regardless of whether the feeder link is available or not.

· Subject to regulatory requirements and operator’s policy, a 5G system with satellite access shall be able to provide QoS control of a UE-Satellite-UE communication.

· Subject to regulatory requirements and operator’s policy, a 5G system with satellite access shall be able to support different types of UE-Satellite-UE communication (e.g. voice, messaging, broadband, unicast, multicast, broadcast).
Clause 7.4.2
Requirements

A 5G system providing service with satellite access shall be able to support GEO based satellite access with up to 285 ms end-to-end latency.

NOTE 1:
 5 ms network latency is assumed and added to satellite one-way delay.

A 5G system providing service with satellite access shall be able to support MEO based satellite access with up to 95 ms end-to-end latency.

NOTE 2:
 5 ms network latency is assumed and added to satellite one-way delay.

A 5G system providing service with satellite access shall be able to support LEO based satellite access with up to 35 ms end-to-end latency.
NOTE 3:
 5 ms network latency is assumed and added to satellite one-way delay.

A 5G system shall support negotiation on quality of service taking into account latency penalty to optimise the QoE for UE.

The 5G system with satellite access shall support high uplink data rates for 5G satellite UEs.

The 5G system with satellite access shall support high downlink data rates for 5G satellite UEs.

The 5G system with satellite access shall support communication service availabilities of at least 99,99%.

Table 7.4.2-1: Performance requirements for satellite access
	Scenario
	Experienced data rate (DL)
	Experienced data rate (UL)
	Area traffic capacity

(DL) 

(note 1)
	Area traffic capacity

(UL) 

(note 1)
	Overall user density 
	Activity factor
	UE speed
	UE type

	Pedestrian

(note 2)
	[1] Mbit/s
	[100] kbit/s
	1,5 Mbit/s/km2
	150 kbit/s/km2
	[100]/km2
	[1,5] %
	Pedestrian
	Handheld

	Public safety
	[3,5] Mbit/s
	[3,5] Mbit/s
	TBD
	TBD
	TBD
	N/A
	100 km/h
	Handheld

	Vehicular connectivity

(note 3)
	50 Mbit/s
	25 Mbit/s
	TBD
	TBD
	TBD


	50 %
	Up to 250 km/h
	Vehicle mounted

	Airplanes connectivity

(note 4)
	360 Mbit/s/ plane
	180 Mbit/s/ plane
	TBD
	TBD
	TBD
	N/A
	Up to 1000 km/h
	Airplane mounted

	Stationary


	50 Mbit/s
	25 Mbit/s
	TBD
	TBD
	TBD
	N/A
	Stationary
	Building mounted

	Video surveillance 

(note 4a)


	[0,5] Mbit/s
	[3] Mbit/s
	TBD
	TBD
	TBD
	N/A
	Up to 120km/h or

stationary

(note 4b)

	Vehicle mounted or fixed installation

	Narrowband IoT connectivity
	[2] kbit/s
	[10] kbit/s
	8 kbit/s/km2
	40 kbit/s/km2
	[400]/km2
	[1] %
	[Up to 100 km/h]
	IoT

	Note 1: Area capacity is averaged over a satellite beam.

Note 2: Data rates based on Extreme long-range coverage target values in clause 6.17.2. User density based on rural area in Table 7.1-1.

Note 3: Based on Table 7.1-1

Note 4: Based on an assumption of 120 users per plane 15/7.5 Mbit/s data rate and 20 % activity factor per user

Note 4a: Refer to video surveillance data transmitted (in UL) from a UE on the ground (e.g. picture or video from a camera) using satellite NG-RAN to connect to 5GC, and video surveillance-related configuration or control data sent (in DL) to the UE/device. 0.5 Mbit/s for DL experienced data rate is based on MAVLINK protocol that is widely used for UAV control. 3 Mbit/s for UL experienced data rate is based on the assumed sum from 2.5 Mbit/s for video streaming and 0.5 Mbit/s for data transmission.
Note 4b: Up to 120km/h applies to vehicle mounted while stationary applies to fixed installation.

Note 5: All the values in this table are targeted values and not strict requirements. 

Note 6: Performance requirements for all the values in this table should be analyzed independently for each scenario. 


=> What is not yet covered in 5G using satellite access are:
· other SWAP (Size, Weight and Power) constrained moving platforms (e.g. flying drone, small vessels mounted) compared to vehicle.
· Relay UE-Satellite-Relay UE communication
x.1.6
Potential New Requirements needed to support the use case
[PR X.Y.6-001]: The 6G system using satellite access, shall be able to provide eMBB service to UE or Relay UE mounted on other SWAP (Size, Weight and Power) constrained moving platforms (e.g. flying drone, small vessels mounted).
[PR X.Y.6-002]: Subject to regulatory requirements and operator’s policy, a 6G system with satellite access shall support communication between two relay UEs (e.g. small vessel or flying drone mounted) regardless of whether the feeder link is available or not.

NOTE 1: This can be referred as Relay UE-Satellite-Relay UE communication.
* * * END of Changes * * * *
