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1. Introduction
This contribution suggests a position to deploy the UE location prediction function, mainly for the inference part.
2. Discussion
[bookmark: OLE_LINK78][bookmark: OLE_LINK79]Prediction of UE’s location is useful for configuring measurements, selecting handover targets, and configuring RNA for RRC Inactive state. Where to deploy the UE location prediction module, or identically, which node to host this function, is one key issue for its usage. Although 3GPP may finally decide not to down select from all of the potential options, here we provide an initial though over this issue.
In principle, there are three possible deployment options of location prediction function:
· a) Both the training function and the inference function are deployed in a centralised manner, e.g. in the OAM;
· b) The training function is deployed in a centralised manner, while the inference function resides within the RAN node;
· c) Both the training function and the inference function reside within the RAN node.
And correspondingly, what data can be used for training and/or inference is also different for these three options:
· a) The model is trained by using the data collected from many RAN nodes in the network (i.e. a “global” model), and the position of UE is predicted by using its history information from many RAN nodes.
· b) The model is trained by using the data collected from many RAN nodes in the network (i.e. a “global” model), but the position of UE is predicted by using the information collected from only few RAN nodes, or even one RAN node.
· c) The model is trained by using the data collected from only few RAN nodes in the network, or even one RAN node (i.e. a “local” model), and the position of UE is predicted by using the information collected from these RAN nodes as well.
In principle we can simulate or even evaluate these three options by using UE mobility data set.
After some coarse trial based on the “tuc/mysignals” data set in CRAWDAD [1], we found that including input from other RAN nodes, especially from RAN nodes far away, seemingly does not provide any significant benefit toward the prediction accuracy. On the contrary, the more data from other nodes taken as input, the worse the prediction accuracy seems to be, although this phenomenon is not very significant as indicated by the training error.
Table 1: Training error and prediction error for Option a).
	Cell ID
	Training error for the average UE position of the next 1 min (m)
	Prediction error for the average UE position of the next 1 min (m)

	'60567'
	5.39
	5.49

	'60562'
	6.58
	3.65

	'60561'
	4.26
	1.58

	'60563'
	4.88
	4.52



Table 2: Training error and prediction error for Option b).
	UE ID
	Training error for the average UE position of the next 1 min (m)
	Prediction error for the average UE position of the next 1 min (m)

	'a841f74e620f74ec443b7a25d7569545'
	6.57
	7.18

	'1e33db5d2be36268b944359fbdbdad21'
	8.77
	11.69



Table 3: Training error and prediction error for Option c).
	UE ID at Cell ID
	Training error for the average UE position of the next 1 min (m)
	Prediction error for the average UE position of the next 1 min (m)

	'a841f74e620f74ec443b7a25d7569545' at '60567'
	7.13
	8.05

	'a841f74e620f74ec443b7a25d7569545' at '60562'
	8.18
	7.59

	'22223276ea84bbce3a62073c164391fd' at '60567'
	10.25
	9.04

	'22223276ea84bbce3a62073c164391fd' at '60562'
	8.30
	6.17

	'7cbc37da05801d46e7d80c3b99fd5adb' at '60567'
	6.42
	10.23



This may be due to the limited size of AI model, i.e. it does not have enough “neuron” to handle such complex problem, as current AI models tend to be not very intelligent yet. It may be the same difficulty we encountered in transferring models for load prediction between RAN nodes. Although this problem will likely be solved one day in the future, currently a more robust approach seems to be training one prediction model for each RAN node, by using only the data collected within or near its coverage. This also avoids large sum of information exchanged between the NG-RAN and the centralised AI node.
Proposal 1: RAN3 is propose to study deploying both the training part and the inference part of UE position prediction AI/ML function within RAN nodes.
Nevertheless, deploying this AI/ML function within RAN nodes may still benefit from information exchange between neighbouring RAN nodes, as well as data collection from low layer in split RAN node architecture.
Proposal 2: RAN3 is proposed to study information exchange between neighbouring RAN nodes and/or data collection from low layer in split RAN node architecture which may be used for UE position prediction AI/ML function.
3. Conclusion
Proposal 1: RAN3 is propose to study deploying both the training part and the inference part of UE position prediction AI/ML function within RAN nodes.
Proposal 2: RAN3 is proposed to study information exchange between neighbouring RAN nodes and/or data collection from low layer in split RAN node architecture which may be used for UE position prediction AI/ML function.
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//////////////////////////////////////////////////////////////////////skip unrelated text//////////////////////////////////////////////////////////////////////
[bookmark: _Toc55814333]5.3.2	Solutions and standard impacts
Editor Note: Capture the solutions for the use case, including potential standard impacts on existing Nodes, functions, and interfaces
[bookmark: _GoBack]UE Location/Mobility/Performance Prediction typically resides within RAN nodes, which are easier to collect short-term but detail information to be used as inputs for AI/ML. Inputs and/or outputs of AI/ML might be exchanged between RAN nodes in order to achieve better mobility performance.
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