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Abstract of the contribution: The contribution proposes the key issue for WT#1.4 on enhancements to LCS to support AI/ML based positioning.
1. Introduction
The SID on Core Network Enhanced Support for Artificial Intelligence (AI)/Machine Learning (ML) (SP-231800) includes WT#1.4 as follows:
-
WT#1: AI/ML cross-domain coordination aspects

Study enhancements to support AI enabled RAN based on conclusions of the RAN study in 3GPP TR 38.843. The WT will discuss whether and how to support the cross domain (i.e. UE, RAN, 5GC, OAM and AF) collaborative AI/ML mechanisms for the aspects described by the work tasks below.
…
-
WT1.4: Study whether and how to consider enhancements to LCS to support AI/ML based Positioning considering the conclusions in 3GPP TR 38.843.
NOTE 1: The work will not modify the architectural principle that a service-based architecture only applies for 5GC.
NOTE 3: UE data collection, model delivery and transfer to the UE and model identification/management are not within the scope of WT#1.5
.
NOTE 4: Further alignment with SA5 for the AI/ML Functional framework and charging may be required.

NOTE 5: security aspects are in the scope of SA3, however architectural aspects related to security enhancements will be discussed in this WT.

NOTE 6: The model management will follow the framework as defined by RAN.

RP-234039 Rel-19 “New WID on Artificial Intelligence (AI)/Machine Learning (ML) for NR Air Interface” includes the following objective regarding positioning accuracy enhancements:
· Positioning accuracy enhancements, encompassing [RAN1/RAN2/RAN3]:

· Direct AI/ML positioning:

· (1st priority) Case 1: UE-based positioning with UE-side model, direct AI/ML positioning
· (2nd priority) Case 2b: UE-assisted/LMF-based positioning with LMF-side model, direct AI/ML positioning
· (1st priority) Case 3b: NG-RAN node assisted positioning with LMF-side model, direct AI/ML positioning
· AI/ML assisted positioning 

 

· (2nd priority) Case 2a: UE-assisted/LMF-based positioning with UE-side model, AI/ML assisted positioning


· (1st priority) Case 3a: NG-RAN node assisted positioning with gNB-side model, AI/ML assisted positioning
· Specify necessary measurements, signalling/mechanism(s) to facilitate LCM operations specific to the Positioning accuracy enhancements use cases, if any

· Investigate and specify the necessary signalling of necessary measurement enhancements (if any)

· Enabling method(s) to ensure consistency between training and inference regarding NW-side additional conditions (if identified) for inference at UE for relevant positioning sub use cases

The above sub-use cases (Direct AI/ML positioning and AI/ML assisted positioning) and Case 1/2a/2b/3a/3b are selected use cases for AI/ML based positioning accuracy enhancements as documented in clause 5.3 of 3GPP TR 38.843. In clause 6.4, 7.1.4, and 7.2.4 of TR 38.843, various aspects of AI/ML (e.g. data collection, model training, model monitoring and inference) for these sub-use cases are investigated and evaluated, and potential specification impacts analyzed, including the cross-domain (UE, gNB and 5GC/LMF) AI/ML collaboration to improve positioning accuracy. Conclusions are reached in clause 8 of TR 38.843 which recommends to proceed with normative work for AI/ML based positioning.
Considering the scope of WT#1.4 of the SA2 SID and the related RAN progress as described above, the possible aspects to study on cross-domain (UE, gNB and 5GC/LMF) AI/ML collaboration for improving positioning accurracy in Case 1/2a/2b/3a/3b are analyzed as follows:
-
Case 1 and 2a: Use UE-side model. Since model delivery and transfer to the UE is out of the scope of WT#1.4, one possible aspect to study is whether and how the 5GC/LMF provides assistance data to the UE for direct AI/ML positioning and/or AI/ML assisted positioning (e.g. as input data for model training). But this depends on RAN WGs progress and so far no conclusion has been reached (see clause 7.2.4 of TR 38.843).
-
Case 2b and 3b: Use LMF-side model, with the assistance of UE and/or NG-RAN. According to current SA2 specifications, the NWDAF is the only 5GC NF which supports model training and inference, so the relevant model training and inference for LCS shall be performed by the NWDAF, and the LMF shall use the analytics provided by the NWDAF. Therefore the possible aspect to study is whether and how the NWDAF analytics can be enhanced and used by the LMF for possible positioning accuracy enhancements.
-
Case 3a: Use gNB-side model. One possible aspect to study seems to be whether and how the 5GC/LMF provides assistance data to the NG-RAN for AI/ML assisted positioning (e.g. as input data for model training). But this depends on RAN WGs progress and so far no conclusion has been reached (see clause 7.2.4 of TR 38.843).
Based on the above analysis, the key issue for WT#1.4 is proposed.
2. Proposal

It is proposed to agree the following changes to 3GPP TR 23.700-84.
* * * Start of Change * * * *

5.x
Key Issue #x: LCS enhancements to support AI/ML based Positioning
5.x.1
Description

Positioning accuracy enhancements leveraging AI/ML techniques for the air-interface has been studied in TR 38.843 [x], where various aspects were investigated and evaluated for the selected sub-use cases, i.e. direct AI/ML positioning and AI/ML assisted positioning, with UE-side, LMF-side or gNB-side model, with conclusions reached in clause 8 of TR 38.843 [x].
Based on the analysis and conclusions in TR 38.843 [x], this key issue will study possible cross-domain (i.e. UE, RAN, 5GC, OAM and AF) collaborative AI/ML mechanisms to improve positioning accuracy, including the following aspects:
-
Whether and how to enhance the NWDAF analytics (i.e. defining new or enhancing existing analytics) with positioning assistance data from the NG-RAN or UE or both.
-
Whether and how the enhanced NWDAF analytics are leveraged by the LMF to improve positioning accuracy.
-
Whether and how the LMF provides assistance data to the UE for direct AI/ML positioning and/or AI/ML assisted positioning (e.g. as input data for model training).
-
Whether and how the LMF provides assistance data to the NG-RAN for AI/ML assisted positioning (e.g. as input data for model training).
NOTE 1:
Whether the LMF provides assistance data to the UE or the NG-RAN for AI/ML based positioning depends on RAN WGs progress and conclusions.
* * * End of Change * * * *
�should be WT#1.4





