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Introduction
RAN4#110bis officially starts the discussion on issues related to AI/ML based positioning. According to the WID approved in RAN#102, the following have been identified as the objectives for AI/ML based positioning [1]:
· 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.

Specifically, the WID highlights the following objectives for RAN4 [1]:
· Core requirements for the above two use cases (beam management and AI/ML based positioning) for AI/ML LCM procedures and UE features [RAN4]:
· Specify necessary RAN4 core requirements for the above two use cases (beam management and AI/ML based positioning).
· Specify necessary RAN4 core requirements for LCM procedures including performance monitoring.


Discussion
Requirements for use case 1
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Figure 1. Use case 1 (AI/ML based positioning).

In this use case AI/ML model is at the UE. The measurement or data needed for model inference is collected by the UE itself. The model inference in this use case provides the prediction of the UE location. This scenario is similar to the UE-based positioning supported by the legacy NR positioning specification. It is worth noting that no requirement is defined for such use case in the existing spec.

Observation 1: Use case 1 is equivalent to UE-based positioning in legacy NR positioning.

Observation 2: Requirements are not defined for measurements for UE-based positioning in legacy NR positioning specification. In this regard, discussion on core and performance requirement for use case 1 is not relevant for RAN4 discussion.

Proposal 1: RAN4 to not define requirements (core and performance) for use case 1. 

Requirements for use case 2a/2b
RAN4#110 discussed whether requirement needs to be defined for use case 2a and 2b. The consensus was to come back to these use cases given that some progress has been made by other working groups on these use cases. As it appears from the agreement from RAN1#116, RAN1 has made some agreement relating to use case 2a and 2b, while RAN2 plans to focus on 1st priority cases only (i.e., focus on case 1/3a/3b only). Until some progress on these use cases is made in RAN2, RAN4 can study the impact of use cases 2a/2b on RAN4 specification.
Agreement from RAN1#116 [2]
For AI/ML assisted positioning Case 2a, at least LOS/NLOS indicator and/or timing information are supported for reporting. 
· If LOS/NLOS indicator is reported, the indicator can be reported as soft indicator or hard indicator as defined in 38.214.
· If timing information is reported, the timing information at least can be reported via DL RSTD or UE Rx-Tx time difference as defined in 38.215.
· Note: details of the report are pending further discussion.

Agreement from RAN1#116 [2]
For AI/ML based positioning case 2b, at least the following types of time domain channel measurements are supported for UE reporting to LMF: 
(a) timing information;
(b) paired timing information and power information.

Agreement from RAN4#110 [3]
· Requirements for case 2a/2b: 
· RAN4 to come back to case 2a/2b based on progress in the other working groups.

Proposal 2: For use cases 2a/2b, RAN4 can study the potential requirements, but RAN4 will define requirements for use cases 2a/2b only after some progress has been made in RAN2.

Summary
In this contribution Ericsson’s view on requirements for AI/ML based positioning is presented. The observations and the proposals below summarize the discussion presented in this paper.

Proposal 1: RAN4 to not define requirements (core and performance) for use case 1.

Proposal 2: For use cases 2a/2b, RAN4 can study the potential requirements, but RAN4 will define requirements for use cases 2a/2b only after some progress has been made in RAN2.

References
[1] RP-240774, Revised WID on Artificial Intelligence (AI)/Machine Learning (ML) for NR Air Interface, Qualcomm (Moderator).
[2] R1-2401825, Summary #4 of specification support for positioning accuracy enhancement, Ericsson.
[3] R4-2403712, WF on AI/ML, Qualcomm Incorporated.
[4] TR 38.843, Study on Artificial Intelligence (AI) / Machine Learning (ML) for NR Air Interface, 3GPP.
4

image1.png
LMF

UE based direct positioning
(Al/ML model at UE and positioning happens in UE)
Case1




