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Abstract: this contribution discusses conducting the new work to leverage 5GS location services.
1
Discussion

1.1
Background
The 5G system has been designed and expected to provide highly efficient positioning services that enable a vast amount of different location-based applications and location-aware communications. The 5GS Location Service is defined in TS 23.273 and the UE Positioning function of NG-RAN is defined in TS 38.305. The 5GC provides UE positionging service to the third party through GMLC or NEF, utilizing both 3GPP access and non-3GPP access positioning methods.
In SA6, the location related functionalities for Mission Critical/Rail services have been defined in part of the MCS architecture in TS 23.280, with the application service interactions between Location Management Server and Client and between Location Management Server and MC Service Servers. These location management functions were then inherited and abstracted in a more general framework along with other common management functionalities as packed in SEAL layer (TS 23.434), enabling the other vertical applications (e.g. V2X) to use the common management functionalities. 
In release 17, the location enhancements for MC services has been continuousy studied with the outcome of new use cases and solutions. The on-going study on UAS addressed issues and solution requiring the usage of 3GPP-based network location capabilities.
1.2
Requirement & status analysis

Based on TR 22.872 and TS 22.261, use case and requirements for 5G positioning services also derive new requirements for the application layer.  
The following aspects are part of the common issues to the application layer when leveraging 5G lcation services.
- Access to 5G location services

According to TS 23.273, an entity external to 5GC, by acting LCS client, may access LCS services from the GMLC using Le interface. Le interface is defined in OMA and not within the scope of 3GPP. An external AF may also access LCS services from NEF using Nnef interface. These interfaces provide access of location service towards external applications based on UE’s subscription with the PLMN.
From the user application point of view, apart from the NMO’s subscription the access to LCS may require user service agreement between user and the third party. The user applications need to be aware of the 5G LCS’s existence and choose the right access point to 5G LCS. In applications typically of emergency or mission critical cases, the applications need to be provided with the location service system closest to a certain target user or object, which requires the access to the location service more intelligent and dynamic.
- Location accuracy
The requirements for location accuracy in TR 23.872 addressed horizontal and vertical accuracies. Three classes of absolute horizontal accuracy (50 m, 3 m and 0.3 m) were categorized with different set of suitable positioning technologies.
In application service level the greatly enhanced location accuracy in 5G positioning also brings more diversity in the network positioning methods, user/service authorization, location service and information handling, and the triggering of location-based services. It is worth evaluating how the location accuracy of 5G LCS can be supported by the applications. 
- Location authorization and location privacy
In current specifications the location related authorization for the user and the UE are independently supported respectively in each service domain (e.g. PLMN domain and application service domain). The location information is associated with the user or UE identity represented in each of its own plane.  When using 5G network location services, the applications need certain association between the user and UE’s authorization on location services and location information. For certain vertical applications, the location authorization could be role based (e.g. functional alias in railway scenarios). The location authorization for user (human) and object could be very different dependent of the application requirements. 
The 5G positioning services are required to protect the UE’s privacy and the privacy of the UE’s user or owner, and respect its consent to the positioning services. The respect of the user’s consent to some positioning services could abide by different rules in case of emergency. Similarly the applications also need certain association between the UE and user’s privacy and consent to the 5G positioning information and the positioning related data as well.
The application service layer needs to consider the impact and support for location authorization and location privacy.

- Use of hybrid positioning methods and location method negotiation
In various vertical application (e.g. mission critical, road-related, aerial-related) use cases the use of a combination of 3GPP and non-3GPP (e.g. GNSS, TBS, IMU, WLAN, Bluetooth) positioning technologies is required to enhance the performance KPIs. It is also required to support negotiation of location capabilities considering user, application, or network operator’s demands.
The application service layer needs to consider the application level requirement and input, and some level of decision and handling of hybrid positioning methods. The location capabilities of UE, network and application system need to be available and negotiable to the applications.
1.3
Conclusions

Based on the aspects of issues raised above, it’s necessary for the application layer to develop and enhance its location service to adapt to 5G capabilities and meet the verticals needs. 
2
Proposals

It is proposed to start the study on the location management service supporting 5G location services.

The aspects to be studied include but not limit to:

- Access to 5G location services
- Location accuracy
- Location authorization and location privacy
- Use of hybrid positioning methods and location method negotiation
Relevant SID proposal is S6-201785.
