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Introduction

In previous 3GPP generations/systems, public safety has been the main drive for deriving positioning requirements. In 5G, location based services for commercial applications are creating the need for additional and in certain scenarios more stringent positioning requirements, which depending on the use case, could be enhanced to achieve the desired accuracy through the interaction with non-3GPP technologies.  

Factors affecting positioning accuracy:

· 5G System’s Carrier Frequency: Higher frequencies typically result in smaller cells and therefore easier positioning.

· 5G System Bandwidth: the larger the system bandwidth used for the positioning estimation, the higher the achieved accuracy. 

· Density of Network Nodes: More visible base stations offer higher positing accuracy. 

· Line of Sight: Line of sight guarantees a direct path is found which can offer more accurate estimation of positioning.

· Enhancement of positioning estimation through the use of non-3GPP technologies: 3GPP allows the use of sensors such as barometers, GPS or similar, to assist achieving higher positioning accuracy.

Existing Positing Requirements 

The CRIC SMARTER TR building block includes the following:
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The RAN NR study (3GPP TR 38.913 V14.0.0 (2016-10)) states the following:
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The eV2X TR22.886 (SP-163183) states:
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Finally the NGMN white paper states:
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---1st  change ---
7.X
Positioning requirement
7.X.1
Description

In 5G, location based services are creating the need for additional and in certain scenarios stringent positioning requirements, which depending on the use case, is expected to be enhanced to achieve the desired accuracy through the interaction with non-3GPP PNT (Positioning Navigation, Timing) technologies.  

7.X.2
Objectives
Table 7.X-1 lists the 5G positioning targets depending on the deployment scenario.

The 5G system should be able to validate and use input from other non-3GPP technologies, in order to improve the overall positioning accuracy. 

. 
Table 7.X-1 Position objectives per deployment scenario.

	Scenario
	Horizontal Positioning target

(80% of occasions)
(NOTE 1)

	Update time
(NOTE 2)
	Comments

	Urban, rural macro
	3-5m
	[0,5-5 sec]
	

	Indoor hotspot
	<1m
	[0,5-5 sec]
	

	Broadband access in a crowd
	<1m
	[0,5-5 sec]
	

	Dense Urban
	<1m
	[0,5-5 sec]
	

	NOTE 1:  To achieve this accuracy the new 5G system can interact with non 3GPP PNT (Positioning Navigation Timing) technologies
NOTE 2:  The update time corresponds to the time needed to get a new position update, without taken into account the initial position acquisition.


	



Urban rural macro - The general wide-area scenario in urban or rural area

-
Indoor hotspot - The scenario for offices and homes, and residential deployments.

-
Broadband access in a crowd - The scenario for very dense crowds, for example, at stadiums or concerts. In addition to a very high connection density
-
Dense urban - The scenario for pedestrian users, and users in urban vehicles, for example, in offices, city centres, shopping centres, and residential areas. The users in vehicles can be connected either directly or via an onboard base station to the network.
--- End 1st change ---
[PR 5.4.3-001] The 3GPP system shall support higher accuracy location capability less than [3 m] at [80 %] of occasions


-     In for services requiring a lower position accuracy (e.g., deliver dense packages from a warehouse to a delivery truck then to a delivery location), the 3GPP system should support high positioning accuracy (e.g., 0.5 m) in both outdoor and indoor, along with high density of the location tracing devices up to (e.g., 1 million devices per km2), and high mobility at minimum of 100 km/h.


NOTE:          [80%] of occasions means the probability of achieving the accuracy in total sampling.


[PR 5.4.3-002] The 3GPP system shall support location estimation of UE in less than [10] seconds when the information is requested by user.


[PR 5.4.3-003] The 3GPP system shall support different configuration for accuracy according to different service requirements.


[PR 5.4.3-004] Power consumption due to the continuous use of positioning service shall be minimized.


[PR 5.4.3-005] The 3GPP system shall support co-existence with legacy 3GPP positioning service and migration to higher accuracy positioning service.


Requirements related to higher accuracy positioning have not been confirmed. Further work on positioning requirements is needed.





9.2                Location/Positioning Service


The NR should enable, and improve if suitable, state-of-art positioning techniques, such as RAN-embedded (Cell-Id, E-CellID, OTDOA, UTDOA, etc.) and RAN-external (GNSS, Bluetooth, WLAN, Terrestrial Beacon Systems (TBS), sensors, etc.). Additionally, potential D2D based positioning techniques should be considered.


The NR positioning shall exploit high bandwidth, massive antenna systems, network architecture/ functionalities (e.g. heterogeneous networks, broadcast, MBMS) and deployment of massive number of devices. NR positioning shall support indoors and outdoors use cases.


NR shall support regulatory positioning requirements.


NR design targets for commercial positioning use cases include:





1.   Support for range of accuracy levels, latency levels and device categories


2.   Support accuracy and latency as defined in TR 22.862 for some use cases


3.   Reduced network complexity


3.   Reduced device cost


4.   Reduced device power consumption


5.   Efficient signalling over the air interface and in the network


6.   Support for hybrid positioning methods


7.   Scalability (support for large number of devices)


8.   High security


9.   High availability


10. Support UE speed as defined in TR 22.862





7.2.1                    General requirements


[CPR.G-007]       The 3GPP system shall support relative lateral position accuracy of 0.1 m between UEs supporting V2X application.


7.2.2                    Requirements for platooning


[CPR.P-001]        The 3GPP system shall be able to support up to 5 UEs for a group of UEs supporting V2X application.


[CPR.P-002]        For Vehicle Platooning, the 3GPP system shall be able to support reliable V2V communications between a specific UE supporting V2X applications and up to 19 other UEs supporting V2X applications.


[CPR.P-003]        The 3GPP system shall support relative longitudinal position accuracy of less than 0.5 m for UEs supporting V2X application for platooning in proximity.











Contextual information is important for delivering instant and personalised services. Location is one of the most important contextual attributes. In 5G, network based positioning in three-dimensional space should be supported, with accuracy from 10 m to <1 m at 80% of occasions, and better than 1 m for indoor deployments. Tracking of high speed devices will be required to provide this location accuracy in a real-time manner.


In 5G, network based positioning in three-dimensional space should be supported, with accuracy from 10 m to <1 m at 80% of occasions, and better than 1 m for indoor deployments.”








