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1 [bookmark: _Ref40390915][bookmark: _Ref189046994]Introduction
 During RAN#89, the study item on scenarios and requirements of in-coverage, partial coverage, and out-of-coverage positioning use cases was agreed and an early skeleton of the technical report was started. In this contribution, we provide our view on the deployments and positioning  requirements for relevant public safety and V2X use cases. 

2 [bookmark: _Ref7792543][bookmark: _Ref7598514]Discussion
2.1 V2X and Public Safety Use Cases
Public safety use cases
Public safety use cases are extensively covered in TR 22.872 with 4 separate use cases:
· Accurate positioning for emergency services
· Accurate Positioning for First Responders
· Alerting nearby emergency responders
· Emergency equipment location outside hospitals

These use cases cover a suitable range of applications for public safety. The proposed use case in [RP-210130] is well aligned with the “Accurate Positioning for First Responders” use case. We propose to focus on the above use cases for public safety but not spend time in RAN to invent further new use cases. 

[bookmark: _Toc66736950]Relevant public safety-related use cases in TR 22.872 cover a broad range of emergency services and are suitable for the Rel-18 work on public safety. 
[bookmark: _Toc66736955]Focus on the relevant PS use cases in 22.872 for public safety in NR 

V2X use cases
Several use cases and scenarios for vehicular applications relying on positioning are already defined within the 3GPP literature (22.872, 22.886, 22.804), e.g. road-related use cases (Traffic Monitoring, Management and Control, road-user charging), automated cooperative driving for short distance grouping, applications for vehicles in factory environments, etc. Additionally, there are many V2X use cases and associated requirements provided by 5GAA, detailing the different applications for which location information is required [REF]. We propose to focus on the above use cases for V2X but not spend time in RAN to invent further new use cases.

[bookmark: _Toc66736951]Relevant V2X use cases are already documented in 3GPP. They are suitable for the Rel-18 work on V2X.
[bookmark: _Toc66736956]Focus on the relevant V2X use cases already documented in 3GPP 

2.2 Positioning requirements
The main steering documents from 3GPP regarding the public safety use case and its requirement are [TR 22.261] and [TR 22.872]. in TR [22.261] positioning service levels range from moderate (service level 1, 10m horizontal / 3m vertical accuracy) to highly accuracy (service level 6 for absolute accuracy of 0.3m horizontal / 2m vertical, and service level 7 with relative accuracy of 0.2 m in both directions). 

In 22.872, requirements for emergency services use cases are as follow:
· Accurate positioning for emergency services  <50m horizontal/<3m vertical accuracy (FCC regulation)
· Accurate Positioning for First Responders  
· Indoor <1m horizontal <2 meters vertical
· Outdoor: < 1m horizontal < 0.3m vertical  
· Alerting nearby emergency responders: <50m horizontal accuracy, 3m vertical  
· Emergency equipment location outside hospitals <10m horizontal accuracy, 3m vertical  

For the use cases discussed towards Rel-18 public safety, the use case for accurate positioning for first responders thus already has appropriate requirements for positioning. 
For vehicular application, the general requirements in 3GPP literature is 0.1m relative lateral accuracy and 0.5m relative longitudinal accuracy, which corresponds to the most demanding requirements from use cases listed by 5GAA in [REF LS]. 
We propose to focus on the available requirements for PS and V2X but not spend time in RAN to invent new (tighter or looser) requirements.


[bookmark: _Toc66736952]Public safety-related requirements in 22.872 are suitable for Rel-18 use cases.
[bookmark: _Toc66736953]V2X requirements for positioning in 3GPP already cover the most demanding accuracy required by use cases stated by 5GAA
[bookmark: _Toc66736957]Focus on the available requirements in 3GPP for PS and V2X for Rel-18 

2.3 Use Case Deployments
In-coverage deployment
For V2X or public safety use cases whenever the user is in coverage (such as when responding to a building emergency in a densely built area), the responders can rely on a combination of the network infrastructure (macro nodes, roadside/lamppost mounted gNBs, etc.) and RAT-independent solution (such as on-board sensors for altitude, GPS receivers, WIFI, Bluetooth, etc.) to enable positioning services. 
Since Rel-17, in-coverage deployment has been shown to provide down to decimeter-level accuracy for RAT-based positioning (i.e. only with NR signals). The accuracy can be further improved with the use of on-board sensors and other RAT-independent signals. 

Network-based solutions when in partial or out of coverage:
If a fully deployed network is not available, it is possible to use either a fully autonomous network deployed in a local area or an extended network access through integrated access backhaul (IAB) nodes. Such deployment can reach similar accuracy to what in-coverage solution can provide, if a suitable amount of nodes are deployed. 
This extension of network coverage can of course be permanent, e.g. in tunnels or parking garages, but it can also be operated just temporal, e.g. during power breakout or during a very remote wild fire. Nodes for creating temporary coverage can be equipped, e.g., on police cars, fire trucks, drones or even backpacks.

Autonomous deployment with on-board core network functionality
When the network is not available on e.g. a disaster site, it is possible that a dedicated solution for first responder is used. This can consist of an autonomous deployment, disconnected from the regular cellular network. All network functionality is provided by the first responder logistics, using e.g., on-board core network elements base stations. 

Coverage extension with integrated access backhaul (IAB)
Alternatively, the coverage can be extended from an existing network to the location of interest (e.g. disaster site, remote roadside, etc) with an IAB link. Compared to an autonomous deployment, this solution can also allow to the network at-large, to e.g., connect the on-site responders to the larger emergency network. 

RAT-independent positioning
Another alternative to IAB or autonomous deployment is to use GNSS and other RAT-independent sensors. This is particularly suitable when responders are in very remote area where GPS signals are clearly visible due the low-density of buildings (for example, at the site of a highway accident). 
 Summary
As can be seen, the already existing deployment options capture already a wide range of use cases when in coverage, partial coverage or out of coverage. Moreover, RAT-independent positioning methods such as GNSS-RTK can provide very high accuracy down to centimeter level for outdoor remote areas out of coverage.  

[bookmark: _Toc66736954]The deployment options available for positioning in NR cover in coverage, partial coverage and out of coverage scenarios
Conclusion

In the previous sections we made the following observations: 
Observation 1	Relevant public safety-related use cases in TR 22.872 cover a broad range of emergency services and are suitable for the Rel-18 work on public safety.
Observation 2	Relevant V2X use cases are already documented in 3GPP. They are suitable for the Rel-18 work on V2X.
Observation 3	Public safety-related requirements in 22.872 are suitable for Rel-18 use cases.
Observation 4	V2X requirements for positioning in 3GPP already cover the most demanding accuracy required by use cases stated by 5GAA
Observation 5	The deployment options available for positioning in NR cover in coverage, partial coverage and out of coverage scenarios
Based on the discussion in the previous sections we propose the following:
Proposal 1	Focus on the relevant PS use cases in 22.872 for public safety in NR
Proposal 2	Focus on the relevant V2X use cases already documented in 3GPP
Proposal 3	Focus on the available requirements in 3GPP for PS and V2X for Rel-18
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