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Abstract: This document contains two additional use cases within the context of emergency situations to emphasize certain aspects and requirements not covered in existing use cases.
Note: to be added as two new use cases to 5.4 “Emergency and Mission Critical related use cases”, and to table in Section 6.1.
Revised to address comments on power consumption and sleep mode, comments about accuracy to be at least similar to the emergency requirements of 5.4.1, and replacing term “equipped/unequipped” with newly defined terms. The revision also clarifies the use of long term sleep mode for AEDs.
---------- Begin of use case #1 ----------
5.4.2
Alerting nearby emergency responders
5.4.2.1
Description

In case of a medical emergency, all qualified individuals within close vicinity of the victim get alerted via their phones with a request to provide urgent care. The qualified individuals will often be layman volunteers (i.e. not medical professionals) with a training in first aid, such as applying CPR (Cardiopulmonary Resuscitation) and using an AED (Automatic External Defibrillator) on a patient with SCA (Sudden Cardiac Arrest). For example, in the Netherlands, a layman responder network of 170,000 volunteers (~1% of the general population) has been equipped with an App to provide emergency care to provide timely response to SCA. In this case, every second counts and help should be provided within 6 minutes.
The purpose of this use case is to improve the localization of the emergency responders closest to the victim, in order to safeguard the quickest availability of care. The main requirements are to have a robust solution that works both indoors and outdoors, that is scalable to large numbers of responders and that maximizes privacy of the (layman) responders (i.e. no continuous tracking).
5.4.2.2
Pre-conditions

Paul and Sonia are layman responders trained in CPR/AED. They are registered to the layman responder network and have installed the layman responder App on their respective phones. Their phones are equipped with a 5G positioning module. This positioning module can use a combination of 3GPP technologies and non-3GPP technologies such as GNSS (e.g. Beidou, Galileo, GLONASS and GPS), terrestrial beacons (e.g. Bluetooth, RFID, TBS), dead-reckoning sensors, etc.

5.4.2.3
Service Flows

1. Joe, a 68 years old retired teacher is in reasonable health. One particular day, Joe visits the mall. While walking through the mall, he suddenly experiences chest pain and drops on the floor.

2. Mary, sees Joe dropping, kneels by him and notices he’s unconscious. She immediately calls 911 and explains an elderly man grabbed his chest in pain, suddenly dropped on the floor and remains unconscious.

3. Andy, the 911 call center agent taking Mary’s call, suspects SCA and initiates the layman responder network.

4. Mary’s location – as determined by her phone (see use case 5.4.1 “Accurate positioning for emergency services”) – is automatically forwarded to the layman responder network, which notices two qualified layman first responders in Mary’s (Joe’s) immediate vicinity, Paul and Sonia. Also, an ambulance from the nearby hospital is directed to the scene.

5. Paul, who’s just one floor away from Joe gets an instant notification on his phone from the layman responder App, indicating that a possible cardiac arrest victim is in need of his help. He confirms his willingness to help, by clicking “Accept Call” in the App and is guided towards Joe by his phone.

6. Sonia, who’s on the other side of the mall, but in close vicinity of an AED, also gets and instant notification on her phone and also she confirms. After this she is directed towards the nearest AED (see use case 5.4.3 “Emergency equipment location outside hospitals”). She then picks up the AED and heads for Joe.

7. Paul arrives first on the scene, notices that Joe has no pulse and starts administering CPR.

8. Sonia arrives a little bit later with the AED and together they apply the AED.

9. Joe’s heart starts beating again and ten minutes later the ambulance arrives to take Joe to the hospital.

5.4.2.4
Post-conditions

Joe lives, because the nearest by layman responders get notified instantly.
5.4.2.5
Potential Impacts or Interactions with Existing Services/Features

What’s called for is a location-aware group messaging service, that is scalable to very large groups of responders nationwide and that avoids continuous tracking of individuals. This will require an interplay of various network features and elements, specifically also because the service needs to work across different operator networks. Also the division of functionality between the network and the application remains to be determined.
5.4.2.6
[Potential] Requirements

The 5G system (in conjunction with the layman responder network) shall be enabled to alert the group of [~ 10] potential responders with shortest travel time to the victim, scanned from a radius of [5 km] from the victim. This requires localization of each responder with a horizontal resolution of less than [50 m] and, indoors, a vertical resolution sufficiently accurate to determine the floor, so typically less than [3 m]. This localization accuracy needs to be achieved throughout the 5G coverage area.
The 5G system shall not perform continuous tracking of each layman responder to respect his/her privacy.

The 5G system shall be scalable to address the positioning of at least [5%] of all subscribers being registered to the layman responder service.

The 5G system shall work across boundaries of individual operator networks in the region.

---------- End of use case #1 ----------

---------- Begin of use case #2 ----------

5.4.3
Emergency equipment location outside hospitals
5.4.3.1
Description

Life-saving medical equipment, such as AED’s, deployed throughout public and private spaces can be localized instantly in case of need, to be able to take the equipment within the minimum possible amount of time to an emergency scene. This use case is about knowing for sure where the equipment actually is, rather than where it is supposed to be, and making sure it does not get lost, i.e. it is about maintaining an up-to-date location database of all equipment deployed throughout a region or a nation.
This use case is related to use case 5.4.2 “Alerting nearby emergency responders”.
5.4.3.2
Pre-conditions

The equipment (AED) is connected to the 5G network for maintenance purposes (e.g. checking battery-level) and also provided with a 5G positioning module. This positioning module can use a combination of 3GPP technologies and non-3GPP technologies such as GNSS (e.g. Beidou, Galileo, GLONASS and GPS) and terrestrial beacons (e.g. Bluetooth, RFID, TBS).

The equipment uses the 5G positioning module to provide regular updates of its actual location to the AED positioning system (e.g. at least each time motion is detected an update should be provided). The AED positioning system maintains a location database of all AED’s deployed throughout a region or a nation. The layman responder app/system (as mentioned in Section 5.4.2) has access to the AED positioning system.
The equipment can be located either indoor or outdoor. 

5.4.2.3
Service Flows

1. Sonia, a lady who is subscribed to the layman responder network, has received and accepted a call for help to resuscitate Joe, an elderly man experiencing Sudden Cardiac Arrest.
2. The layman responder network app (or system) interrogates the AED positioning system which maintains an up-to-date location database of AED’s, and determines the closest AED on the way between Sonia’s current location (as determined by her 5G phone) and the location of the victim in need for help and informs the layman responder App on Sonia’s 5G phone of this location. 
3. Sonia’s 5G phone computes the quickest way to the AED.
4. Sonia follows the instructions on her 5G phone and picks up the AED.
5. After picking up the AED, the AED wakes up from its sleep mode, connect to the network. The AED positioning module is activated and position updates are provided the AED positioning system.
6. Sonia heads for Joe following instructions on here phone and applies the AED on Joe.
7. After usage, the AED positioning system receives several updates to the AED’s position before it is put back on its original place. 
8. Once put back, the AED enters sleep mode for an extended period of time, and wakes up only once per week/month to connect to the network.
5.4.2.4
Post-conditions

Joe lives, because an accurate record can be maintained with the location of critical equipment (AED).
5.4.2.5
Potential Impacts or Interactions with Existing Services/Features

5.4.2.6
[Potential] Requirements

The 5G System shall be able to provide positioning service with a horizontal accuracy less than [10 m] and, indoors, with a vertical accuracy sufficiently accurate to determine the floor, so typically less than [3 m]. This localization accuracy needs to be achieved throughout the 5G coverage area.
The 5G System shall allow UEs to sleep for extended periods of time (e.g. one week), without requiring the UE to update its position data.

The 5G system shall allow UEs to trigger a different update rate of the position data based on whether the UE is moving or not.

---------- End of use case #2 ----------

---------- Begin of change to Table 1 in Section 6.1 ----------

6    Synthesis of the use cases performances targets
6.1
Foreword

Adaptability and flexibility are among the key features of the 5G system to satisfy a diversity of services to many different verticals, representing different classes of performances and environment of use. This applies also to 5G positioning services, which can be supported by either 3GPP positioning technologies or a combination of 3GPP and non-3GPP positioning technologies to optimise the performances provided to the different users.

The following table summarises the potential performances requirements of the positioning use cases organised per vertical in Clause 5. Doing so, it also features a comprehensive illustration of the diversity of positioning services the 5G system aims to support.

	Use cases
	Potential requirements per use cases

	
	Environment of Use
	Position Accuracy
	Velocity
	Avail.
	Update rate or interval
	TTFF
	Latency
	Other KPI

	5.2.1
	Bike sharing
	5G coverage - Outdoor
	2m Horizontal
	
	90 %
	
	10s
	1s
	

	
	
	Bounded area - Outdoor
	0.2m Horizontal
	
	99 %
	
	10s
	1s
	

	5.2.2
	Augmented Reality
	Outdoor - 5G coverage
	1-3m Horizontal
	2 m/s
 10deg.
	80 %
	1 - 10 Hz
	10s
	1s
	Low Energy

	5.2.3
	Wearables
	5G coverage - Outdoor
Bounded area-Outdoor/Indoor
	2m Horizontal
	
	90 %
	30s - 300s
	10s
	
	Power saving mode

	
	
	5G coverage - Outdoor
Bounded area-Outdoor/Indoor
	2m Horizontal
	
	99 %
	1s - 30s
	10s
	1s
	

	5.2.4
	Advertisement push
	5G coverage - Outdoor
Bounded area-Outdoor/Indoor
	3m Horizontal
	
	90 %
	
	
	60s
	

	5.2.5
	Flow management
	Bounded area - Outdoor/Indoor
	10m Horizontal
	
	80 %
	10s
	10s
	
	

	5.3.1
	Patient location
 (inside Hospital)
	Bounded area - Outdoor/Indoor
	3m Horizontal
	
	99 %
	
	
	60s
	

	5.3.2
	Patient location
(outside Hospital)
	5G coverage 
Outdoor/Indoor
	200m Horizontal
	
	99 %
	
	
	
	

	5.3.3
	Trolley
	Bounded area - Outdoor/Indoor
	0.5m Horizontal
	
	99 %
	
	
	20ms
	

	5.3.4
	Waste management
	5G coverage - Outdoor
	3m Horizontal
	
	99 %
	2h - 1 day
	
	60s
	Very low energy (15 years)

	5.4.1
	Emergency call
	5G coverage 
Outdoor/Indoor
	50m Horizontal
3m Vertical
	
	95 %
	
	30s
	60s
	Reliability/
Confidence

	5.4.2
	Alerting nearby emergency responders
	5G coverage outdoor/indoor
	50m Horizontal

3m Vertical (floor)
	
	99%
	
	10s
	
	Privacy, scalability, cross operator

	5.4.3
	Emergency equipment location outside hospitals
	5G coverage outdoor/indoor
	10m Horizontal

3m Vertical (floor)
	
	95%
	
	10s
	
	Extended sleep periods

	5.5.1
	Traffic Monitoring & Control
	5G coverage - Outdoor
	1-3m Horizontal
2.5m Vertical
	
	95 %
	10 Hz
	10s
	30ms
	Antispoofing
Antitampering

	5.5.2
	Road User Charging
	5G coverage - Outdoor
Bounded areas (tunnels)
	<1m (across track)
3m (along track)
	2 m/s
	99 %
	1 Hz
	10s
	
	Antispoofing
Antitampering

	5.6.1
	Asset tracking and management
	5G coverage - Outdoor
	10-30m Horizontal
	5 m/s
	99 %
	300s-1day
	
	
	20 mJ/fix (average), Antispoofing, Antitampering, support for "out of coverage" positioning

	
	
	Bounded area - Outdoor
	1m Horizontal
	
	99 %
	1s
	1s in bounded area
	
	

	5.7.1
	UAV

(Data analysis)
	5G coverage - Outdoor
Bounded area - Outdoor
	0.1m Horizontal
0.1m Vertical
	0.5 m/s
2 deg.
	99 %
	
	10s
	
	Low Energy, Antispoofing, Antitampering

	5.7.2
	UAV (Remote control)
	5G coverage - Outdoor
	0.5m Horizontal
0.3m Vertical
	
	99 %
	
	
	150ms
	Antispoofing
Antitampering

	
	
	Bounded area - Outdoor
	0.5m Horizontal
0.1m Vertical
	
	99.9 %
	
	
	150ms
	Antispoofing
Antitampering

	5.8.1
	Support multiple different location service
	5G coverage - Outdoor
	2m Horizontal
	
	90 %
	
	10s
	1s
	Management of different KPI and positioning services

	
	
	5G coverage - Indoor
	0.1m Horizontal
	
	99 %
	
	10s
	1s
	

	5.8.2
	Support location capabilities negotiation
	5G coverage
	
	
	
	
	
	
	Support + negotiation of positioning methods (incl. hybrid)

	Note: most use cases also feature potential requirements on modes of operation, intended for the UE, the Network or for the 5G system.


Table 1 – Use cases synthesis

Nonetheless, in spite of their diversity, those potential requirements cannot be considered as fully independent from one use case to the other. The considerations developed in the present clause complement the use cases descriptions with transversal analysis. In perspective of the requirements consolidation, they highlight potential similarities among use cases, beyond the verticals boundaries, and lead to further grouping of the uses cases.
---------- End of change to Table 1 in Section 6.1 ----------

