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Abstract: This document proposes the consolidated requirements for clause 8 of the Technical Report 22.872 “Study on positioning use cases” to be drafted in the frame of the 5G_HYPOS Study Item. The proposed requirements derives from the potential ones agreed in clause 5, accounting for the potential overlaps, similarities as well as for the considerations developed in clause 6.
It also proposes to update the title of clause 8 to “potential consolidated positioning requirements”.

1/ Proposal

------------------------- PROPOSED CHANGES ----------------------------

------------------------- Start of Change 1 ----------------------------

8 Potential consolidated positioning requirements

------------------------- End of Change 1 ----------------------------
------------------------- PROPOSED CHANGES ----------------------------

------------------------- Start of Change 2 ----------------------------

8.1 Overall Positioning Services requirements

[PR-001] The 5G System shall provide different 5G positioning services, supported by different single and hybrid positioning methods, to supply absolute and relative positioning.

NOTE 1: hybrid positioning methods include both the combination of 3GPP positioning technologies and the combination of 3GPP positioning technologies with non-3GPP positioning technologies such as GNSS (e.g. Beidou, Galileo, GLONASS, and GPS), Terrestrial Beacon Systems (TBS), sensors (e.g. barometer, IMU), WLAN/Bluetooth-based positioning.

[PR-002] The 5G System shall provide different 5G positioning services with configurable performances working points (e.g. accuracy, availability, energy consumption, update rate, TTFF) according to the needs of users, operators and 3rd parties.

[PR-003] The 5G System shall provide 5G positioning services in compliance with regulatory requirements.

NOTE 2: example of regulatory requirements encompasses requirements on emergency calls (e.g. e911), reliability and safety requirement (RAMS) applicable to some use cases and verticals, implementation of Priority, Precedence, Preemption (PPP) mechanisms to ensure sufficient reliability metrics are reached, etc.

[PR-004] The 5G system shall be able to determine the reliability, and the uncertainty or confidence level of the position-related data.

[PR-005] The 5G System shall be able to provide the 5G positioning services in case of roaming.
[PR-006] The 5G System shall be able to support the combination of 3GPP positioning technologies with non-3GPP positioning technologies to achieve performances of the 5G positioning services better than those achieved using only 3GPP positioning technologies. 

NOTE 3: for instance, the combination of 3GPP positioning technologies with non-3GPP positioning technologies such as GNSS (e.g. Beidou, Galileo, GLONASS, and GPS), Terrestrial Beacon Systems (TBS), sensors (e.g. barometer, IMU), WLAN/Bluetooth-based positioning, can support the improvement of accuracy, availability, reliability and/or confidence level. The combination of 3GPP positioning technologies with non-3GPP positioning technologies can also support higher update rates and/or lower latency of the position-related data.
[PR-007] The 5G System shall support the UE to provide its position-related data for periods when the UE is outside the coverage of 3GPP RAT-dependent positioning technologies.

[PR-008] The 5G system shall be able to manage and log position-related data in compliance with applicable traceability, authentication and security regulatory requirements.

8.2 Positioning performance requirements

[PR-009] The 5G System shall be able to provide horizontal positioning services as per the requirements and attributes reported in the following table.
Table 8.2-1: Horizontal accuracy and availability requirements for different positioning services
	5G Positioning Services
	Horizontal Accuracy


	Availability
	Service Area
	Range of UE velocity
	Range of UEs density

	
	
	
	5G coverage service area
	Enhanced positioning coverage area 
(*)
	
	

	Standard Positioning Service
	< 50 m
	> 95 %
	Indoor and Outdoor
	NA
	Indoor : static

Outdoor: 0-180 km/h
	> 10 000        
UE per km²

	High Accuracy Positioning Service
	< 3 m
	> 99 %
	Outdoor
	Indoor and Outdoor
	Indoor: 0-30 km/h

Outdoor: up to at least  >160 km/h
	> 10 000        UE per km²

	Very High Accuracy Positioning Service
	< 0.3 m
	> 99 %
	Outdoor (unobstructed)
	Indoor and Outdoor
	Indoor: 0-30 km/h

Outdoor: up to at least > 160 km/h
	> 100 000      UE per km²

	Enhanced positioning coverage area may typically be 500 m long x 500 m wide x 30 m high


 [PR-010] The 5G system shall be able to provide positioning service with 3m vertical accuracy and an availability of 95% anywhere in 5G coverage (indoor for speed up to 30 km/h and outdoor for speed up to at least 160 km/h).
NOTE 1: the vertical positioning requirement should be sufficiently accurate to determine the floor in indoor use cases and distinguish between superposed roads in road-related use cases.
[PR-011] The 5G system shall be able to provide relative changes in the UE’s altitude (or height) from an initial reference point with a vertical accuracy less than 0.2 m and an availability of 95% for some 5G positioning services. 

[PR-012] The 5G System shall be able to provide a relative positioning service with a relative accuracy better than 0.2 m  and an availability of 99 % either between two UEs within 10 m of each other or between one UE and 5G positioning nodes within 10 m of each others.

NOTE 2 : 
5G positioning nodes are here infrastructure equipment deployed in the service area to enhance positioning capabilities: for instance, some beacons deployed on the perimeter of a rendezvous area or on the side of a warehouse. 

NOTE 3: the relative positioning capability can be achieved in any relevant 2D or 3D, Cartesian or Polar coordinate system for instance, using either very high accuracy positioning technologies or 2-way ranging and direction of arrival from one UE to the other.

[PR-013] The 5G system shall be able to provide the 5G positioning services with a TTFF less than 30 s and, for some 5G positioning services, shall support mechanisms to provide a TTFF less than 10s at the expense of a relaxation of some other performances (e.g., horizontal accuracy relaxed from 3 m to 10 m for a high accuracy positioning service).

[PR-014] The 5G system shall be able to provide the 5G positioning services with a latency lower than 1 s.

NOTE 4: the 5G system may support mechanism such as extrapolation of position and combination of positioning technologies to provide some 5G positioning services with latency less than 20 ms. 
[PR-015] The 5G system shall support mechanism to determine the UE's velocity outdoor with an accuracy better than 0.5 m/s and better than 5 degree bearing, and an availability of 99%.

NOTE 5: for both the aforementioned KPI, the combination of positioning technologies will leverage the system’s ability to fulfil the requirements.

[PR-016] The 5G System shall be able to provide a positioning service involving an average of less than 20 mJ of the UE’s energy per position fix and involving a peak power less than 200 mW.

NOTE 6: the 5G positioning services should be fulfilled without affecting the UE’s battery overall lifetime by more than 5 % or without reducing the UE’s battery lifetime by more than 10 months out of a total of 15 years’ lifetime.
NOTE 7: the 5G System needs to consider UEs with limited form factor, limited CPU power, and limited radio access technology support (e.g. eMTC type communication only).
8.3 Operational Requirements

[PR-017] The 5G system shall be able to request the UE to provide its position-related-data on request, triggered by an event or periodically and to request the UE to stop providing its position-related data periodically.

NOTE 1: This requirement does not preclude whether the position is computed in the UE or elsewhere in the 5G System (e.g. core network). Indeed, the determination of the UE’s position or location requires the UE to transmit some information (e.g. position, OTDOA measurements made on PRS, some signal allowing the UE’s identification and UTDOA measurements in the nodes, etc.) which refers to position-related data.

[PR-018] 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.
[PR-019] The 5G system shall support mechanism to configure dynamically the update rate of the position-related data to fulfil different performances (e.g. power consumption, latency, etc.) or different location modes.

NOTE 2: for example, the 5G System needs to be able to request the UE to provide its location periodically with an update rate ranging from one location every [1 s-10 s] in location normal mode to one location every [30 s-300 s, or even more] in location power saving mode. The 5G System needs to allow UEs to sleep for extended periods (e.g. one week), without requiring the UE to update its position data.
[PR-020] The 5G system shall be able to determine the position-related data of the 5G positioning services with any update rate ranging from one set of position-related data every 0.1 s to one set of position-related data every month.

[PR-021] The 5G System shall be able to make the position-related data available to an application server.

NOTE 3: the latency to make the position-related data available can be tailored to the use cases.

[PR-022] The 5G System shall be able to negotiate the positioning methods according to the operator’s policy or the application’s requirements or the user’s preferences and support mechanism to allow the network or the UE to trigger this negotiation.

[PR-023] The 5G System shall be able to access to the positioning methods used for calculating the position-related data and to the associated uncertainty/confidence indicators.

[PR-024] The 5G system shall supply a method for either the operator or a 3rd party to configure and manage different positioning services for different users according to agreement between operator and 3rd party.
[PR-025] The 5G system shall be able to supply a method to support the 3rd party to request 5G system to trigger location methods negotiation.

Editor’s note: the following requirements intend to capture the potential requirements proposed in use cases presented in SA1-82. It is proposed to introduce them as consolidated requirements once the associated use cases contributions (S1-181481, S1-181484, S1-181497 and S1-181601) are agreed. 
[PR-026] The 5G System shall be able to access the relative position of the sensors involved in the determination of both the position and the heading.

[PR-027] The 5G System shall be able to access the position of the sensors involved in the determination of both the position and the heading relatively to the reference point of the object carrying the sensors.

[PR-028] 
The 5G System shall enable an MCX UE to use the 5G positioning services to determine its position with the associated uncertainty/confidence of the position, on request, triggered by an event or periodically.
8.4 Security-related Requirements

[PR-026] The 5G positioning services shall be able to protect, by some mechanism, the UE’s privacy and the privacy of the UE’s user or owner, including the respect of its consent to the positioning services..
NOTE 1: this includes the ability for the System to provide the positioning services on demand without having to track continuously the position of the involved UE.

NOTE 2: the respect of the user’s consent to some positioning services could abide by different rules in case of emergency (for example, rules that would also receive consent from the user, but well before the emergency occurs).

[PR-027] The 5G System shall support mechanisms to protect positioning-related data against tampering and spoofing.

[PR-028] The 5G System shall support mechanisms to detect tampering and spoofing attempts on the position-related data.

------------------------- End of Change 2 ----------------------------
�Reflects the 5% of UE (typical deep urban area density) from S1-181601


�Reflects new inputs from S1-181480 was 181066 and from S1-181021


�Reflects comments received by Philips and accounts for max consumption requirement reported in 5.7.1


�Reflects new inputs from S1-181482 was 181067


�5G positioning services rather than positioning service, to match the other requirements and content of table 8.2-1





