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Abstract: This contribution clarifies and modifies some issues to improve the feasibility of Solution#13. 
1. Discussion
An interface between LCS and NWDAF is proposed in Solution#13 to support finer granularity location transmission. But some details in the current solution need to be clarified. This update clarifies and modifies the following points to improve the feasibility of this solution: 

· Clarify the advantage of this solution compared to other solutions for interaction between LCS and NWDAF is the reduction of time latency and signalling flows.

· Clarify the reason why a specific UE would need to be located for data analytics. If the user consent is approved and the specific UE location is needed in the NWDAF analysis for the NWDAF consumer.

· Clarify that the NWDAF sends the location information request message including trigger or periodic event types and other LCS parameters. Since the analytics requirement is clearly understood in the NWDAF, the event type can be provided in the request message to achieve continuous location collection. In addition, the AMF can not determine whether to initiate one-time or continuous location information collection.

· Remove step 4-a in subclause 6.13.3.1 and subclause 6.13.3.2. The AMF providing the TA/cell level location information to NWDAF already exists and is out of the scope of LCS.
2. Proposal

It is proposed the following changes to TR 23.700-71.
* * * * First change * * * *
6.13
Solution #13: Architecture enhancement for the interaction between LCS and NWDAF
6.13.1
Introduction

The solution is intended to address and resolve Key Issue 4: Interaction between Location Service and NWDAF.

Here are three schemes that can be a potential basis to support the finer granularity location information interaction between LCS and NWDAF, i.e. AMF interacts with NWDAF, GMLC interacts with NWDAF, and LMF interacts with NWDAF. This solution aims to enhance the interfaces between AMF and NWDAF with the consideration of the reduction of the time latency and the signalling flows.

The interaction between AMF and NWDAF is enhanced to support the delivery of the finer granularity location information, including the finer geographical location, velocity, accuracy, and other necessary information. When the location information request is received in AMF from NWDAF, the AMF has a responsibility to distinct the requested granularity to determine whether it is necessary to initiate a request to LMF. If the granularity is TA/cell level, the AMF returns the TA/cell level location to the NWDAF as specified in 3GPP TS 23.288[9]. If the granularity is finer than the TA/cell level and other requirements are received in the requested message, the AMF initiates a location request to LMF.
To solve the aforementioned issue, this solution proposes a scheme to support location information delivery between LCS architecture and NWDAF.

6.13.2
Architecture
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Figure 6.13.2-1: Interaction between LCS and NWDAF architecture
Figure 6.13.2-1 is similar to Figure 4.2.1-1 in TS 23.273 [5] and additionally supports the enhancement of the service-based interface between AMF and NWDAF.

Editor's note:
Whether the interface between NWDAF and GMLC can be supported is FFS.

Enhanced Service Based Interfaces proposed in this solution comprise:

Nnwdaf:
Service-based interface exhibited by NWDAF.

Namf:
Service-based interface exhibited by AMF.

In addition, this solution utilizes the existing service operations defined in TS 23.502 [3] and TS 23.273 [5] for the Nlmf and Nudm service based interfaces.

Editor's note:
How to perform privacy check based on this architecture is FFS.

6.13.3
Procedures

6.13.3.1
One-time Collection Procedure

Figure 6.13.3.1-1 illustrates the one-time data collection from NWDAF to LCS architecture. In this scenario, it is assumed that the target UE(s) is identified using a SUPI or GPSI. This procedure is applicable to a request from NWDAF for immediately location collection.
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Figure 6.13.3.1-1: AMF provides UE location information to NWDAF (One-time Collection)

1.
The NWDAF invokes a Nudm_UECM_Get service operation towards the home UDM of the target UE to be located with the GPSI or SUPI of the UE. If the NWDAF needs to have a trajectory or the location of the target UE and the user consent has been checked to allow the NWDAF to collect and use the location information, then the NWDAF process this procedure.
2.
The UDM returns the address of the current serving AMF for the target UE.

3.
The NWDAF invokes the location information request towards the AMF to request the location of the UE. The service operation includes the SUPI, the required location granularity, and may include the collection type, an indication of velocity information and the required QoS, which includes accuracy, latency, and QoS class.

4.
The AMF determines whether the required location granularity can be provided by AMF itself. If the finer granularity location is required, the AMF select an LMF based on NRF query or configuration in AMF. 
5.
The AMF invokes the Nlmf_Location_DetermineLocation service operation towards the LMF to request the location information of the UE. The service operation includes an LCS Correlation identifier, the access type and may include the required QoS, which includes accuracy, latency, and QoS class.

6.
The LMF initiates the positioning procedure toward UE.

7.
The LMF returns the Nlmf_Location_DetermineLocation Response towards the AMF to return the location information of the UE. The service operation includes the location estimate and may include velocity estimate, the age of location information, the timestamp, achieved QoS, which includes accuracy, latency and QoS class.

8.
The AMF returns the Namf_Location_ProvideLocation Response towards the NWDAF to return the location information of the UE.

6.13.3.2
Continuous Collection Procedure

Figure 6.13.3.2-1 illustrates the continuous data collection from NWDAF to LCS architecture using event reporting. In this architecture, it is assumed that the target UE(s) is identified using a SUPI or GPSI. This procedure is applicable for the request from NWDAF for the deferred location reporting.
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Figure 6.13.3.2-1: AMF provides UE location information to NWDAF (Continuous Collection)

1.
The NWDAF invokes a Nudm_UECM_Get service operation towards the home UDM of the target UE to be located with the GPSI or SUPI of the UE. If the NWDAF needs to collect the trajectory or the location of the target UE and the user consent has been checked to allow the NWDAF to collect and use the location information, then the NWDAF process this procedure.
2.
The UDM returns the address of the current serving AMF of the target UE.

3.
The NWDAF invokes the location information request towards the AMF to request the location of the UE. The service operation includes the SUPI, the required location granularity and may include the collection type, the event type, an indication of velocity information and the required QoS, which includes accuracy, latency, and QoS class.

The NWDAF includes trigger or periodic event types in the location information request message. The AMF delivers event types to LMF and then LMF sends to the UE are specified as the current deferred MT-LR procedure.
4.
The AMF determines whether the required location granularity can be provided by AMF itself. If the finer granularity location is required, the AMF selects an LMF based on NRF query or configuration in AMF. 
5.
The AMF invokes the Nlmf_Location_DetermineLocation service operation towards the LMF to request the location information of the UE. The service operation includes an LCS Correlation identifier, the access type and may include the event type, the required QoS, which includes accuracy, latency, and QoS class.

6.
The LMF initiates the positioning procedure towards UE.

7-8.
The AMF includes in the notification to the UE the type of deferred location request in the case of periodic or triggered location. The UE returns a result to the LMF.

9-10.
The LMF may report the current location information, including the age of location information, the timestamp, event type, location estimate, velocity estimate, achieved QoS accuracy and QoS class, to the AMF and then to the NWDAF according to the periodic location reporting rule.

11.
The UE monitors for the occurrence of the trigger or periodic event requested in step 7. When a trigger or periodic event is detected, the UE needs to connect to LMF and report its location information.

12-13.
The UE sends an event reporting to the LMF. This event report may include the event type, location estimate, velocity estimate.

14.
One or more UE positioning may be needed in this scenario.

15-16.
The LMF reports the current location information, which may include the age of location information, the timestamp, event type, location estimate, velocity estimate, achieved QoS accuracy and QoS class.

6.13.4
Impacts on existing entities and interfaces

6.13.4.1
Impacts on AMF

-
Provides finer granularity location data than TA/cell level and other information, e.g. location estimate, velocity estimate, timestamp, achieved QoS information.

6.13.4.2
Impacts on NWDAF

-
Enhanced interface with AMF to request finer granularity location data than TA/cell level.

Editors' note:
How the user consent in NWDAF procedures and the privacy check in LCS procedures cooperate or work in this architecture is FFS.

* * * * End of change * * * * 
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