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1	Introduction
In this contribution, we discuss requirements pertaining to support of next generation positioning in NR networks.
2		Discussion
This contribution brings to attention the importance of positioning in the next generation networks and the desired requirements addressing the different use-cases.
Positioning technology have seen great progress in the recent years enabling connected devices to achieve meters accuracy positioning, indoor and outdoor, using different technologies: cellular, GNSS, Wi-Fi, BT and others. We expect this process to continue and positioning to play an important role in NR networks, not only for traditional applications, but also for new verticals.
NR networks, utilizing high bandwidth and Massive Antenna array, may enable additional positioning technics achieving higher accuracy which are not available in mobile technology today. In addition, location information can be used in NR to increase network operational efficiencies, e.g. spectral efficiency, latency, and reliability. Accurate position will be obtained and used much more intensively in the NR networks then it was ever being used till today.
With the realization of 5G vision to connect 50 billion devices, new use cases and business models may emerge, further driving the need for increased accuracy positioning. Furthermore, positioning itself may enable new applications and business models for operators. 
The NGMN white paper [1] contains a number requirements related to positioning in 5G/NR:

“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.”
“5G network based localization should be able to cooperate with other/external techniques (e.g. with capability to pull data from partner sources) to further improve accuracy. The overall cost of network-assisted localization should be comparable to or lower than the current external means (e.g. satellite systems) or 4G solutions to acquire the location information.”
Additionally, the SA1 TR 22.891 [2] has the following requirements for high accuracy positioning (ePositioning): 
“Next generation high accuracy positioning will require the level of accuracy less than [1m] in more than [95%] of service area, including indoor, outdoor and urban environment. Specifically, 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.”
“A fast-moving car is assumed to move at ~280 km/h, and a fast-moving robot at ~40 km/h. When a 3GPP system is used to control their movement, the time to determine their position and the reaction time must be short to avoid collisions with its surroundings.”
“The positioning can rely on the 3GPP system completely, partly, or not at all, but the action based on the position must be acted upon fast. If we assume that the required accuracy for car's position must be 1 meter, and for the robot 10 cm, the two-way delay for positioning is 10-15 ms.”
Based on these observations we believe it is beneficial to consider positioning enhancements for NR.
Requirements
According to the SA1 TR 22.891 [2] NR shall address the following positioning requirements:
 “The 3GPP system shall support higher accuracy location capability less than [3 m] at [80%] of occasions.
The 3GPP system shall support different configuration for accuracy according to different service requirements.
Initial position fix time of UE shall be less than [10] seconds, and subsequent position fixes shall take no longer than [10~15ms], if required. 
The two-way delay for positioning shall be no more than [10-15 ms].
Power consumption due to the continuous use of positioning service shall be minimized.”
NOTE: these numbers are not final and may change, based on SA1 discussions.
Additionally, based on use cases mention above, the following requirements may be considered:
· Support for network based and network assisted positioning methods.
· Horizontal/Vertical accuracy ≤ 1 meter @ 90%
· The NR network will utilize higher bandwidth than today which will enable better timing measurement improving todays method like OTDOA are incorporating new time base methods.
· The NR network will utilize massive antenna array which is an opportunity for accurate Angle based positioning technics
· Examples for use-cases which needs such an accuracy:
· Indoor environment aisle accuracy positioning or in/out of a room
· Cooperative driving
· 90% requirement is derived based on typical accuracy achieved by competing technologies (e.g. WLAN FTM) 
· Latency – three kind of latency can be defined:
· TTFF- Time to first fix. The time it takes to compute a fix the first time. 
· Refresh rate – the time it takes to compute a new location after the first fix was already taken (AKA hot start)
· E2E report time – the time it takes to report the position from the UE to the network or vice-versa.
· The latency requirement can greatly affect the location services especially for use-cases of fast moving entities like trains. In this case, for example, high E2E report time will actually determine the best accuracy reached as while the information seeps into the network the entity has already moved to a new position.
It is therefore proposed for RAN to discuss the NR positioning enhancements and associated requirements for the inclusion in the study. 
Proposal 1: to discuss the NR positioning enhancements and associated requirements for the inclusion in the study.
[bookmark: _GoBack]3	Summary and Conclusion
This contribution emphasizes the importance of positioning in NR, including different new and existing use cases and how NR new technologies can improve positioning technics.
We would like to suggest the following topics to be part of the SI:
1. Enhancing current position technics and protocols (UTDOA, OTDOA, etc.) to support high accuracy positioning.
2. New positioning technics, NW and client centric, both in sub 6GHz and mm Wave taking into account the opportunities in high BW (time based technics) and massive antenna arrays (Angle based technics).
3. Defining the different latency goals to meeting the use-cases requirements bot for user experience and for network and PHY location based usages. 
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