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Abstract: vertical positioning requirement is important for location services in indoor, building, overpass scenarios. It is suggested to consolidate the vertical positioning requirements in related use cases in HYPOS TR.
Discussion
Vertical positioning requirement is important for location services in indoor, building, overpass scenarios. It is suggested to consolidate the vertical positioning requirements in related use cases in HYPOS TR.
Here listed all the use cases in TR22.872 and analyse the vertical positioning requirements

	Use cases
	Is vertical positioning needed
	Has vertical positioning req?
	Propose new requirements
	Reason 

	5.2.1 Accurate positioning for shared bikes
	No
	No
	
	

	5.2.2
Accurate positioning to support Augmented Reality (AR)
	Yes
	No
	The 5G system shall be able to provide positioning service to support AR applications with [0.1-3] m vertical position accuracy, 80% availability.
	When AR is used outdoor, it should supply different vertical positioning data e.g. overpass, hillside etc.

When AR is used indoor, different floor should be identified which also need vertical positioning data. Even with tracing user head moving in AR gaming, the vertical positioning requirement needs more higher vertical accuracy.

	5.2.3
Power saving mechanism of wearable devices
	Yes
	No
	The 5G system shall be able to provide positioning service with 2m horizontal position accuracy, indoor  [1-3]m vertical position accuracy, 90% availability, and less than 1s latency for the UE in the location power saving mode.

The 5G system shall be able to provide positioning service with 2m horizontal position accuracy, indoor  [1-3]m vertical position accuracy, 99% availability, and less than 1s latency for the UE in normal mode.


	When the kid is in school indoor, different floor should be identified.

	5.2.4 Location-based advertising push
	Yes
	No
	Subject to regulatory requirements and user consent, the 5G System shall be able to provide the UE’s location information, with less than 3m horizontal position accuracy, [3m] vertical position accuracy, over 90% availability, and less than 1min latency.
	In shopping mall, it is needed to add the vertical position information.

	5.2.5
Flow management in large transportation hubs
	Yes
	Yes
better than [3] m vertical positioning accuracy
	
	

	5.3.1
Patient location in hospitals
	Yes
	Yes
a vertical accuracy less than 2m
	
	

	5.3.2
Patient location outside hospitals
	No
	No
	
	

	5.3.3
Trolley location in factories
	Yes
	No
	The 5G system shall be able to provide positioning service with [50] cm horizontal position accuracy, [1-3]m vertical position accuracy, and less than [20] ms latency for the moving UE at the speed of [50] km/hour indoor, taking into account at least a service area from [1 000 to 100 000] m².
	It is necessary to take into account the environment of factories: buildings have several floors and may have deep basement.

	5.3.4
Waste Management & Collection
	Yes
	Yes
a vertical accuracy less than 2m
	
	

	5.4.1
Accurate positioning for emergency services
	Yes
	Yes
< 3 meters vertical (80%)
	
	

	5.5.1
Accurate positioning to support Traffic Monitoring, Management and Control
	Yes
	Yes
vertical accuracy of [2.5] m for speed up to [130] km/h
	
	

	5.5.2
Road-User Charging (RUC)
	No
	No
	
	

	5.6.1
Asset and freight tracking (wagon, container)
	Yes
	Yes
[1] m (horizontal and vertical)
	
	

	5.7.1
Accurate positioning to support Unmanned Aerial Vehicle (UAV) missions and operations
	Yes
	Yes
[10] cm horizontal and vertical position accuracy
	
	

	5.7.2
Drugs transport by drones between hospitals
	Yes
	Yes
For en-route phases ,a [30 cm] vertical accuracy;

during docking phases, a [10 cm] vertical accuracy
	
	

	5.8.1 Support multiple different location services
	No
	No
	.


	

	5.8.2
Support location capabilities negotiation
	No
	No
	
	


It is proposed that to add new vertical position accuracy requirements in above related use cases. 
Proposal
---------- BEGIN OF CHANGES ----------

5.2.2
Accurate positioning to support Augmented Reality (AR)
5.2.2.6
Potential Requirements
…
The 5G system shall be able to provide positioning service to support AR applications with [0.1-3] m vertical position accuracy, 80% availability.
5.2.3
Power saving mechanism of wearable devices
5.2.3.6
[Potential] Requirements
The 5G system shall be able to provide positioning service with 2m horizontal position accuracy, indoor  [1-3]m vertical position accuracy,90% availability, and less than 1s latency for the UE in the location power saving mode.

The 5G system shall be able to provide positioning service with 2m horizontal position accuracy, indoor  [1-3]m vertical position accuracy,99% availability, and less than 1s latency for the UE in normal mode.

…

5.2.4 Location-based advertising push
5.2.4.6
[Potential] Requirements

Subject to regulatory requirements and user consent, the 5G System shall be able to provide the UE’s location information, with less than 3m horizontal position accuracy, [3m] vertical position accuracy over 90% availability, and less than 1min latency.

…
5.3.3
Trolley location in factories
5.3.3.6
[Potential] Requirements

The 5G system shall be able to provide positioning service with [50] cm horizontal position accuracy, [1-3]m vertical position accuracy, and less than [20] ms latency for the moving UE at the speed of [50] km/hour indoor, taking into account at least a service area from [1 000 to 100 000] m².
…

6
Synthesis of the use cases performances targets
6.1
Foreword
…

	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
0.1-3m Vertical
	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
1-3m Vertical
	
	90 %
	30s - 300s
	10s
	
	Power saving mode

	
	
	5G coverage - Outdoor
Bounded area-Outdoor/Indoor
	2m Horizontal
1-3m Vertical
	
	99 %
	1s - 30s
	10s
	1s
	

	5.2.4
	Advertisement push
	5G coverage - Outdoor
Bounded area-Outdoor/Indoor
	3m Horizontal
3m Vertical
	
	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
1-3m Vertical
	
	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

	5.5.1
	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

…
6.4
Considerations on the grouping of use cases
…
	Type of UE
	Related 
Use cases
	KPI
	Service area – environment of use

	
	
	
	Bounded service area
	5G coverage

	
	
	
	Outdoor / Indoor
	Outdoor 
(rural, suburban)
	Outdoor
(deep urban)
	Indoor

	Very Low Energy 

(up to 15 years lifetime)
	Waste Management

Asset tracking and management"
	Horizontal Accuracy
	1m
	3m - 30 m
	3m - 30 m
	

	
	
	Vertical 
Accuracy
	
	
	
	

	
	
	Velocity (bearing)
	
	5m/s
	5m/s
	

	
	
	Availability
	99%
	99%
	99%
	

	
	
	TTFF
	10s
	
	
	

	Handheld / wearables
	Bike Sharing

Augmented Reality

Wearables

Advertisement push

Flow management

Patient Location (2)

Emergency Call
	Horizontal Accuracy
	0.2m - 1m
	1m - 3m
	1m - 3m
	10m - 50m

	
	
	Vertical 
Accuracy
	Outdoor:1-3m
Indoor: 0.1-1m
	3m
	3m
	0.1-3m

	
	
	Velocity (bearing)
	
	2m/s (10deg.)
	2m/s (10deg.)
	

	
	
	Availability
	80 % - 99%
	80% - 99%
	80% - 99%
	0.95

	
	
	TTFF
	10s - 30s
	10s - 30s
	10s - 30s
	10s - 30s

	Machine Control / Transportation
	Trolley

Traffic M&C

Road User Charging

UAV (Data Analysis)

UAV (Remote Control)

Support multiple different location services
	Horizontal Accuracy
	0.1m - 0.5m
	0.1m - 3m
	1m - 3m
	

	
	
	Vertical 
Accuracy
	0.1m
	0.1m - 0.3m
	2.5m
	

	
	
	Velocity (bearing)
	NA
	0.5m/s (2 deg) - 2m/s
	0.5m/s (2 deg) - 2m/s
	

	
	
	Availability
	99% - 99.9%
	95% - 99.9%
	95% - 99.9%
	

	
	
	TTFF
	1s - 10s
	1s - 10s
	1s - 10s
	

	Colour legend

	
	Very high accuracy use cases in favourable environment of use: either bounded service areas or outdoor environments with limited signal obstruction. This group features accuracy levels below 0.2 m, expected for relative positioning services, during rendezvous phase between two UE standing in close range of each other (< 5 m).

	
	High accuracy use cases, with less demanding availability (e.g. 90%) or facing outdoor or bounded service areas.

	
	Use cases for which accuracy targets are relaxed to fulfil challenging requirements such as high availability throughout the 5G coverage or very low energy consumption (e.g. to sustain a 15-years lifetime)


---------- END OF CHANGES ----------

