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1. Introduction
At the RAN#101 meeting, the following open issues for RAN1 have been identified in the status report of this study item [1]:
· Complete General Framework (agenda 9.2.1):
· Further discussion and conclusion on functionality-based LCM and model-ID-based LCM, including model identification procedures
· Further discussion and conclusion on model delivery/transfer analysis
· Finalize CSI work (agenda 9.2.2.2):
· Two-sided model training type pro/cons analysis
· Data collection and performance  monitoring for both, one-sided and two-sided models, including ground-truth related and dataset delivery related aspects 
· Inference-related framework, e.g., CSI configuration, payload related aspects, quantization
· Two-sided model pairing mechanism
· Close the loop with RAN2 and RAN4 on any pertinent item:
· Finalize RAN2 LS reply (Part 2)
· Finalize TR: 
· Get notation uniform across use cases. 
· General Framework finalization incl. applicability of some of the agreements made for specific use cases to the general framework. 
· General clean-up, e.g., stating conclusion or lack of conclusion on a number of study areas.
· Conclusions and recommendations
From the moderator’s point of view, there are two important issues to be resolved for the completion of this SI on AI/ML positioning:
· Use cases of AI/ML positioning
· Conclusion and recommendation for TR
2. Use cases of AI/ML positioning
At RAN#101, there’s a view to further discuss whether to support all 5 cases of AI/ML positioning for the potential Rel-19 AI/ML WI [2]. 

First of all, as observed by the evaluation results, both direct AI/ML positioning and AI/ML assisted positioning can significantly improve the positioning accuracy compared to existing RAT-dependent positioning methods.

Note that these 5 cases are considered in terms of potential specification impact during the study rather than for positioning accuracy performance comparison and hence no extensive evaluation results have been reported comparing against each case.
· Case 1: UE-based positioning with UE-side model, direct AI/ML or AI/ML assisted positioning
· Case 2a: UE-assisted/LMF-based positioning with UE-side model, AI/ML assisted positioning
· Case 2b: UE-assisted/LMF-based positioning with LMF-side model, direct AI/ML positioning
· Case 3a: NG-RAN node assisted positioning with gNB-side model, AI/ML assisted positioning
· Case 3b: NG-RAN node assisted positioning with LMF-side model, direct AI/ML positioning
In order to support AI/ML positioning, the most obvious specification impact (i.e., enhancement on top of existing specification) is for data generation and collection, which is essential for all aspects of AI/ML operation (training, monitoring, inference, etc.) in general. Among the collected data, enhancement to measurement report (e.g., based on extensions to current measurement report or with new measurement report) is necessary for direct AI/ML positioning (Case 2b and 3b) as model inference input and for AI/ML assisted positioning (Case 2a and 3a) where report to LMF is based on model inference output. Note that enhancement to measurement report can be applied to Case 1 for training data collection as well but likely not for model monitoring and/or inference of Case 1. It is observed that the specification effort to support collecting label and associated data other than measurement might be much less on top of existing positioning measurement. 
The following table summarizes the potential specification impact for data collection in general. From RAN1 perspective, other than potential measurement, signaling and procedure for training which is common for all cases, Case 1 has minimal specification impact for monitoring and inference. Case 2a and 3a are AI/ML enhancement for existing DL and UL positioning solutions, respectively. While Case 2b and 3b are AI/ML enhancement at LMF with UE and gNB assisted measurement. It is observed that there’s minor difference in terms of specification efforts between Case 2a and 3a, as well as between Case 2b and 3b. In other words, there’s little saving on specification efforts if any one of case is not supported 

	
	For training
	For monitoring
	For inference

	Case 1
	Label, measurement and associated data
	No explicit spec impact on measurement and/or label report
	No explicit spec impact on measurement as model input 

	Case 2a
	Label, measurement and associated data
	measurement (if needed)
label for label-based monitoring (if needed)
	Report based on UE model output (intermediate measurement) to LMF

	Case 2b
	Label, measurement and associated data
	measurement (if needed)
	Measurement report from UE for LMF-side model input

	Case 3a
	Label, measurement and associated data
	measurement (if needed)
label for label-based monitoring (if needed)
	Report based on gNB model output (intermediate measurement) to LMF

	Case 3b
	Label, measurement and associated data
	measurement (if needed)
	Measurement report from gNB for LMF-side model input



Lastly, in conventional RAT-dependent positioning, DL-only UE-based, DL and UL UE-assisted and NG-RAN node assisted positioning methods are all specified for the consideration of different deployments and/or scenarios. Moderator thinks the same motivation holds for the considered 5 cases where each case has their benefits when various factors are considered (e.g., UE-side or NW-side model development and/or deployment usage depends on operator/vendor preference etc.). Excluding any one case may actually limit the flexibility of deployments. For instance, excluding Case 2b while including Case 3b will prevent the usage of direct AI/ML positioning with DL and UL positioning solutions (i.e., M-RTT). Similarly, excluding Case 3a while including Case 2a, or vice versa will also prevent the usage of AI/ML assisted positioning with DL and UL positioning solutions.  
Moderator’s comment:
As agreed and captured in the TR, all five use cases of AI/ML positioning have been studied and performance benefits of AI/ML enhancements for these five positioning use cases were demonstrated. With that, these five positioning use cases are justified and should be included in recommendation. From RAN1 perspective, there’s no technical reason identified yet to exclude any one of these five positioning use cases. Note that the concern on the time unit requirement of a Rel-19 AI/ML WI is in the scope of RAN plenary discussion. RAN plenary is the group to decide whether to include AI/ML positioning and further to decide whether to include all five positioning use cases in one release or not. 
In conclusion, moderator recommends including all five cases if AI/ML positioning were in the scope of potential AI/ML WI(s) from RAN1 perspective. 
Proposal 1
If AI/ML positioning were in the scope of potential AI/ML WI(s), include all five studied cases (Case 1 to 3b). 

Companies are encouraged to provide comments.
	Company Name
	Comments/Views

	Huawei, HiSilicon
	The discussions and agreements for training, inference are mainly from data collection perspective. But for some of the LCM procedure, we do not have concrete agreement to identify the spec impact (e.g., for training, we only identify the data generation entity but no conclusion on the data transfer; for monitoring, there are “if needed” in agreements). Whether a Case can be identified to have spec impact depends on outcome on whether there is enhancement on data. E.g., for Case 1, if the training is also implementation, there seems no spec impact; for Case 2a/3a, if training, monitoring and inference output has no enhancement, there is no spec impact.
We would rather suggest: the potential down selection of five cases (Case 1 to 3b) are to be performed at WI, based on the data collection for training, inference, and monitoring.

	ZTE
	Basically, we share similar view as Huawei. 
The five sub-sub-cases may or may not have spec impact. For the UE side model (case1/2a) and gNB side model (case 3a), it can be realized by UE/network implementation via spec transparent way. It is not clear why RAN1 should recommend schemes without any spec impact for Rel-19 WI. 

We can go with the proposal from Huawei, or if we want to move one step further, we suggest the following:
If AI/ML positioning were in the scope of potential AI/ML WI(s), include both direct AI/ML positioning and AI/ML assisted positioning. The potential down selection of five cases (Case 1 to 3b) are to be performed at WI, based on the data collection for training, inference, and monitoring.


	Ericsson
	In our view, the standardization work and spec impact are different among the 5 use cases. 
Also the capability to handle generalization issues are different. UE side model suffers from generalization issues if the UE is allowed to move from one area/cell to another area/cell, while network side model is robust to generalization issues since it only needs to handle gradual changes in the environment of the area/cell. Also it’s easier to retrain/update a network side model (up to network implementation, no spec impact) while it’s much harder to retrain/update a UE side model (spec impact likely somewhere at the protocol stack, pending model deliver/transfer discussion).
If Rel-19 WI includes positioning, it is the first release to work on an AI/ML based positioning, and many issues need to be worked out for all stages of LCM. We prefer limit the scope to the ‘easiest’ sub-cases so that RAN groups have time to do it right. In our view, the easiest sub-cases are Case 1 and 3a, one for UE-side model (both direct and assisted positioning), the other for network-side model (assisted positioning). 
In summary, we support: down-selection of the 5 cases, e.g., the first AI/ML PHY release starts with Case 1 and 3a.

	CATT
	We generally agree with FL’s analysis and fine with the proposal. 
HW/ZTE’s additional suggestion is also OK if concerns still exist.

	Baicells
	Thanks FL for the analysis. We agree with the direction and the down-selection of 5 cases can be discussed in the WI phase if AI/ML positioning is in the scope of Rel-19 WI.

	LG
	OK with the proposal

	OPPO
	We agree with FL’s analysis and support the proposal
Different sub use cases will have different spec impacts and that can be discussed further in R19. 

	NTT DOCOMO
	Agree with FL’s analysis. Revision from HW/ZTE is fine. 

	mtk
	1, we are okay to have 5 use cases for normative work

2, If unfortunately, the down-selection is needed. We consider 2b and 3b where the model is at LMF. But maybe the down-selection could be left in WI phase and we don't discuss down-selection here
 

	Nokia/NSB
	It is clear that companies have different interpretations and criteria to do the down selection, for example, we believe that the down selection may consider Case 1 and Case 3b. Thus, we tend to agree with HW proposal, to perform the down selection during the WI.

	
	

	Moderator
	To Huawei, ZTE, Ericsson:
It is your view that some aspects (e.g., training, monitoring, etc.) may not have specification impact for some of the cases. However, that’s not the common understanding nor any agreement within RAN1. Even a case has no specification impact (i.e., pure implementation) as you said, we still need to include it in the WI(s) so that we can work out the details (which may be no specification impact in the end). 
Furthermore, I’m not aware of any company showed any results/study where any one of case 1 to 3b is not feasible or not to have positioning accuracy improvement compared to conventional positioning. In fact, after all the study, I believe all we have studied and showed is that AI/ML enhancements can be feasibly applied to all five cases to obtain positioning accuracy improvement. 
I don’t see the need to saying “potential down-selection … based on the data collection for training, inference, and monitoring” or “down-selection of the 5 cases, e.g., the first AI/ML PHY release starts with Case 1 and 3a” which emphasize the selection of cases is done by considering specification impact effort only rather than together with other technical benefits or deployment preference, etc..

To all:
It’s clear that companies have different preference of their favorite case(s). I don’t see a chance for RAN1 to agree on the exact set of cases to be supported in Rel-19 for now. Agreeing this proposal does not equal to support all 5 positioning cases in Rel-19 but rather concluding our RAN1 study.
 

	Nokia/NSB
	To Moderator: If the intention is to provide a conclusion, we propose to change the wording of the proposal with the following suggestion: “If AI/ML positioning were in the scope of potential AI/ML WI(s), include all five studied cases (Case 1 to 3b) to be confirmed or down selected in RAN plenary. ”
The added text is aligned with Moderator’s view provided in previous comments: “ RAN plenary is the group to decide whether to include AI/ML positioning and further to decide whether to include all five positioning use cases in one release or not.”

	Fraunhofer 
	We are fine with the FL approach.  We can alternatively mention that RAN1 hasn't consider any distinctions or prioritizations among the different use-cases.
To clarify our position: it's important to weigh both the spec effort and the real-world impact of these use cases on positioning systems. The high volume of for direct positioning evaluations (for example over double the assisted-positioning results), underscores its importance. Therefore, we believe at least Case 2b and 3b should be within Rel-19's potential scope.

	Samsung
	Ok.
“all five studied cases (Case 1 to 3b) are considered for normative work in potential AI/ML for PHY WI”

	HW/HiSi 2
	@FL: Thank you for the feedback. Below, we elaborate further on the our thoughts from the previous round and respond to your comments:
Regarding: “It is your view that some aspects (e.g., training, monitoring, etc.) may not have specification impact for some of the cases. However, that’s not the common understanding nor any agreement within RAN1.”… It is not common understanding either that there will be spec impact. This is still an open issue. In RAN1#114 we made e.g. the agreement for data collection, in which the Note 5 shows that there may or may not be spec impact for the different cases. Also, as brought up by e.g. ZTE some cases may be completely realizable by implementation (E.g. Case 1,2a for UE side model or 3a for NW side model.) Also, depending on the measurement report and accuracy requirements, even Case 3b could be realized without spec impact. RAN1 has not made a final conclusion on that.
Please also note that the findings from last meeting that for measurement reports the existing schemes can be (re)-used. The agreement and observation from last meeting are copied below for convenience. Spec impact is therefore not a given yet and RAN1 needs to further go into the details during a potential WI phase. 
Our suggested way-forward is therefore the following compromise:
Updated Proposal 1
If AI/ML positioning were in the scope of potential AI/ML WI(s), include all five studied cases (Case 1 to 3b) for normative work with potential down selection or specification, if necessary. 

Agreement
Regarding data collection for AI/ML based positioning, at least the following information of data with potential specification impact are identified.
· Ground truth label
· Report from the label data generation entity
· Measurement (corresponding to model input)
· Report from the measurement data generation entity
· Quality indicator
· For and/or associated with ground truth label and/or measurement 
· Report from the label and/or the measurement data generation entity and/or as request from a different (e.g., data collection, etc.) entity
· RS configuration(s)
· At least for deriving measurement
· Request from data generation entity (UE/PRU/TRP) to LMF and/or as LMF assistance signaling to UE/PRU/TRP
· Note1: there may not be any enhancements on top of existing RS configuration(s) or any new RS configuration(s) for positioning measurement
· Time stamp
· At least for and/or associated with collected data 
· Separate time stamp for measurement and ground truth label, when measurement and ground truth label are generated by different entities
· Report from data generation entity together with collected data and/or as LMF assistance signaling
· Note2: there may not be any enhancements on top of time stamp in existing positioning measurement report or any new time stamp report for positioning measurement
· Note3: whether and how the above information can be applied to different aspects of AI/ML LCM (e.g., training, updating, monitoring, etc.) can be discussed
· Note4: transfer of data from the entity generating data to a different entity is not precluded from RAN1 perspective
· Note5: If any specification impact is identified, the impact may be different between positioning use cases (Case 1/2a/2b/3a/3b).
· Note6: the necessity of other information (e.g., scenario identifier. LOS/NLOS condition, timing error, etc.) for data collection can be discussed

Observation
For direct AI/ML positioning with LMF-side model (Case 2b and 3b), the following types of measurement report are identified if beneficial and necessary (e.g., tradeoff positioning accuracy requirement and ignalling overhead), 
· take into account that existing Rel-16/17 measurement and/or expected Rel-18 measurement report may contain timing, power and phase information of the channel response
· measurement report, which contains timing, power and phase information of the channel response
· At least for Case 3b
· Measurement report, which contains timing and power information of the channel response
· Measurement report, which contains timing information of the channel response
Note: combinations of multiple measurement reports and/or post processing of the measurement reports are not precluded

	Qualcomm
	Most cases can be helpful. We find at least UE-sided cases (Case1 and Case2a) are of interest for WI discussion. We are open to consider other cases as well based on their necessity.  

Regarding generalization, it is not true that generalization is only a concern for UE-side models. NW-side models are alike in terms of scaling data collection for generalization. 

	Moderator
	To Huawei:
I’m not sure you get my point. Including a case in the scope of WI(s) does not guarantee specification changes for that case. You think there’s no spec impact (i.e. pure implementation) for Case 1/2a/3a. Other companies think otherwise. We need to resolve this. However, if we don’t include them in the scope of WI(s), I could envision some companies arguing not to discuss Case 1/2a/3a at all in the future because they were not in the scope of WI(s).

To all:
Wording update to address comments.



Proposal 1a
If AI/ML positioning were in the scope of potential AI/ML WI(s), all five positioning cases (Case 1/2a/2b/3a/3b) are considered for normative work. 



Companies are encouraged to provide comments.
	Company Name
	Comments/Views

	Nokia/NSB
	
If AI/ML positioning were in the scope of potential AI/ML WI(s), all five positioning cases (Case 1/2a/2b/3a/3b) are suggested for considered consideration for normative work. 


	Qualcomm
	It seems companies have different views and preferences on cases down selection. We think the way to decide on any cases down selection (if needed) should not only account for potential spec impact, but needs also to consider the necessity and benefits while taking into account cases’ complexity and signaling overhead.  Let’s be inclusive for considering all cases in WI.

	Ericsson
	The proposal is too strong to recommend all five. All five can be considered if considering positioning accuracy only, and this is supported by evaluations in the study item. There are many factors (signalling overhead, architecture, LCM, standardization effort,…) that RAN1 don't have conclusions on. When considering all issues, the five cases are not equally valid.
Proposal:
If AI/ML positioning were in the scope of potential AI/ML WI(s), all five positioning cases (Case 1/2a/2b/3a/3b) are valid options for normative work if considering positioning accuracy performance only. 


	Moderator
	To Ericsson:
RAN1 did study of potential specification impact for all five cases. As a matter of fact, the reason we defined those five cases is to facilitate the potential spec impact study. It is not true five cases can be considered for normative work with just accuracy performance. 

Wording update below into proposal 1b as a conclusion to address comments.



Proposal 1b as conclusion
From RAN1 perspective, all five positioning use cases (Case 1/2a/2b/3a/3b) can be considered for normative work. RAN1 has not considered prioritizations among different positioning use cases. 



Companies are encouraged to provide comments.
	Company Name
	Comments/Views

	
	

	
	

	
	




3. TR conclusion
In this section, moderator provides draft text proposal to facilitate discussion on conclusions and recommendations regarding AI/ML positioning for this study item.
Moderator’s comment:
Again, moderator’s understanding is that TR 38.843 is the report on the study of Rel-18 AI/ML enhancement for air interface SI in general. It may serve as the base for future release(s) of AI/ML work items(s). All five use cases of AI/ML positioning have been studied and performance benefits of AI/ML enhancements for these five positioning use cases were demonstrated. From RAN1 perspective, there’s no technical reason identified yet to exclude any one of these five positioning use cases.

Proposal 2
Capture the following TP in Section 8 of the 3GPP TR 38.843 for the conclusion on AI/ML positioning part.
[bookmark: _Toc533023413][bookmark: _Toc536119035]-------------------------------------------- Start of Text Proposal ----------------------------------------------------------------
This study focused on the analysis of potential enhancements necessary to enable AI/ML for positioning accuracy enhancements with NR RAT-dependent positioning methods. 
Evaluation scenarios and KPIs were identified for system level analysis of AI/ML enabled RAT-dependent positioning techniques as described in Section 6.4.
Direct AI/ML positioning and AI/ML assisted positioning were identified and selected as the representative sub-use cases. Evaluation results have shown that in considered evaluation scenarios, both direct AI/ML positioning and AI/ML assisted can significantly improve the positioning accuracy compared to existing RAT-dependent positioning methods. Various aspects of AI/ML for positioning accuracy enhancement were investigated and evaluated as described in Section 6.4 that provides summary of evaluation results from different sources. 
The necessity, feasibility and potential enhancements to facilitate support of AI/ML for positioning accuracy enhancements with NR RAT-dependent positioning methods were studied. Various aspects (training data generation and collection, monitoring and inference) of AI/ML for positioning accuracy enhancements were identified as necessary and beneficial as outlined in Section 7.
The following aspect was identified as necessary to enable AI/ML for positioning accuracy enhancements with NR RAT-dependent positioning methods and is recommended to be specified:
-	Measurements, assistance signalling and procedures
-	For AI/ML training data generation and collection
-	For AI/ML inference with UE-assisted and NG-RAN node assisted positioning solutions
-	Potentially for AI/ML monitoring
A variety of enhancements for measurements (e.g., based on extensions to current positioning measurements or with new measurements) were considered beneficial in some scenarios and are recommended to be studied further and if needed, specified during normative work. 
Based on conducted analysis, it is recommended to proceed with a normative work to support AI/ML enhancements with the following positioning techniques:
-	DL, UL and DL+UL positioning methods 
-	UE-based, UE-assisted and NG-RAN node assisted positioning solutions

-------------------------------------------- End of Text Proposal -----------------------------------------------------------------

Companies are encouraged to provide comments.
	Company Name
	Comments/Views

	Huawei, HiSilicon
	1) For “Various aspects (training data generation and collection, monitoring and inference) of AI/ML for positioning accuracy enhancements were identified as necessary and beneficial as outlined in Section 7.” – we have studied these aspects, but the necessity/feasibility still exist in the agreements for some of the LCMs, e.g., training, monitoring. 
2) For “The following aspect was identified as necessary… and is recommended to be specified”, as we still have some agreements with “feasibility/necessity”, we are not confident that all of them for all cases need to be specified. We may first sort out which are necessary and needed for specification in the WI. Therefore, it is more appropriate to say “study, and if necessary specify…”
3) For the last paragraph, it is not clear about the relationship between these methods and Case 1~3b. As we will have separate recommendation on the cases, it seems no need to keep “DL”, “UL” “DL+UL” “UE based” “UE assisted” “NG-RAN assited” part in the recommendation.

Changes:
The necessity, feasibility and potential enhancements to facilitate support of AI/ML for positioning accuracy enhancements with NR RAT-dependent positioning methods were studied. From various aspects (training data generation and collection, monitoring and inference) of AI/ML for positioning accuracy enhancements were identified as necessary and beneficial as outlined in Section 7.
The following aspect, if spec impact needed, was identified as necessary to enable AI/ML for positioning accuracy enhancements with NR RAT-dependent positioning methods. And It is recommended to be studied and if necessary specified: measurements, signalling and procedures for training data generation and collection, inference, and monitoring.
-	Measurements, assistance signalling and procedures
-	For AI/ML training data generation and collection
-	For AI/ML inference with UE-assisted and NG-RAN node assisted positioning solutions
-	Potentially for AI/ML monitoring
A variety of enhancements for measurements (e.g., based on extensions to current positioning measurements or with new measurements) were considered beneficial in some scenarios and are recommended to be studied further and if needed, specified during normative work. 
Based on conducted analysis, it is recommended to proceed with a normative work to support AI/ML enhancements with the following positioning techniques:
-	DL, UL and DL+UL positioning methods 
-	UE-based, UE-assisted and NG-RAN node assisted positioning solutions


	Ericsson
	We share similar view as Huawei that while many issues were studied, there were few concrete decisions about necessity and spec impact. Thus it is necessary to reflect this status, e.g., using phrases suggested by Huawei.
About recommendation for normative work, we suggest to leave it out of Proposal 2, and discuss under Proposal 1 (potential down-selection).

	CATT
	The last paragraph seems overlap with Proposal 1 in this document. The current wording is a bit different though. If these two sub-bullets (together) means the whole set of Case 1, 2a, 2b, 3a, 3b, we can just spell it out.

	LG
	Generally fine but similar view with HW on the last paragraph. 

	OPPO
	We are generally fine with the first paragraphs. Two comments for the latter paragraphs:
· It is better to include all the recommendation in one proposal (e.g., Proposal 1). TR can be updated later based on agreed recommendation(s). 
· As CATT said the last two sub-bullets, they are overlapped with Case1/2a/2b/3a/3b. Thus, Proposal 1 seems covering these two sub-bullets. 

	Mtk
	1, for model monitoring, we remember in August meeting, it was discussed to be study further in WI phase. But now the wording says it is specified (potentially) and we think it is not right.
  Our view is, the monitoring should be “recommended to be studied further, and if needed, specified during normative work”


2, We are okay for the two items as being recommended to be specified
For AI/ML training data generation and collection
For AI/ML inference with UE-assisted and NG-RAN node assisted positioning solutions


3, Similar thought as other companies that the last paragraph may overlap with proposal 1. Then the last paragraph could be skipped


 

	Nokia/NSB
	We agree with the direction already defined by HW. In addition, we believe that this proposal is strongly conditioned to proposal 1. 

	
	

	Moderator
	To Ericsson, CATT, OPPO, MediaTek, Nokia:
The last paragraph is not overlapping with proposal 1. Actually, if proposal 1 were agreed, we need to capture it into TR where the last paragraph is moderator’s proposal on how to capture into TR. The reason I used “DL, UL and DL+UL positioning methods, UE-based, UE-assisted and NG-RAN node assisted positioning solutions” instead of Case 1 to 3b is to assure that combination of multiple cases (e.g. Case 2a and Case 3a together for M-RTT, Case 2b and Case 3b together for M-RTT) are included. Mapping between Case and positioning methods/solutions.
Case 1: DL UE-based positioning
Case 2a: DL UE-assisted positioning
Case 2b: DL UE-assisted positioning
Case 3a: UL NG-RAN node assisted positioning
Case 3b: UL NG-RAN node assisted positioning

To Huawei, LG:
Remove the last paragraph means no recommendation of AI/ML enhancements on the applied positioning methods/solutions. That’s not reflecting the outcome of this study where AI/ML enhancements for  DL, UL and DL+UL positioning methods as well as UE-based, UE-assisted and NG-RAN node assisted positioning solutions are shown to be feasible and beneficial.

To Huawei, Ericsson:
Please read Huawei’s suggested wording.
“The following aspect, if spec impact needed, was identified as necessary to enable AI/ML for positioning accuracy enhancements with NR RAT-dependent positioning methods. And It is recommended to be studied and if necessary specified: measurements, signalling and procedures for training data generation and collection, inference, and monitoring.”
To me, Huawei’s suggested wording can be interpreted that the study is not completed at all, because we only identified the scope of aspects where all the details (if needed) are recommended to be studied and if necessary specified. In fact, recommendation to be studied was what we have achieved in the 1st RAN1 meeting of this SI (RAN1 #109e) where aspects to be studied on AI/ML positioning were identified. Is it Huawei’s view that we made no progress at all for the other seven RAN1 meetings? Such wording is not reflecting the actual status of this study at all.

To all:
This is for TR conclusion part where RAN plenary will take into account when deciding WI(s) for AI/ML. It’s not for a Rel-19 WID which is not in the scope of RAN1. I believe that what should be concluded for the TR is what can be recommended based on WGs’ study outcome. Based on that, RAN plenary is the group to decide whether to support all positioning cases in one release or split into multiple releases. Note that TR may serve as the base for multiple releases, not just for Rel-19 only.

Wording update below into proposal 2a to address comments.



Proposal 2a
Capture the following TP in Section 8 of the 3GPP TR 38.843 for the conclusion on AI/ML positioning part.
-------------------------------------------- Start of Text Proposal ----------------------------------------------------------------
This study focused on the analysis of potential enhancements necessary to enable AI/ML for positioning accuracy enhancements with NR RAT-dependent positioning methods. 
Evaluation scenarios and KPIs were identified for system level analysis of AI/ML enabled RAT-dependent positioning techniques as described in Section 6.4.
Direct AI/ML positioning and AI/ML assisted positioning were identified and selected as the representative sub-use cases. Evaluation results have shown that in considered evaluation scenarios, both direct AI/ML positioning and AI/ML assisted can significantly improve the positioning accuracy compared to existing RAT-dependent positioning methods. Various aspects of AI/ML for positioning accuracy enhancement were investigated and evaluated as described in Section 6.4 that provides summary of evaluation results from different sources. 
The necessity, feasibility and potential enhancements to facilitate support of AI/ML for positioning accuracy enhancements with NR RAT-dependent positioning methods were studied. It is identified that the specification impact may be different between positioning use cases (Case 1/2a/2b/3a/3b). Aspects of AI/ML for positioning accuracy enhancements which were identified as necessary and beneficial are outlined in Section 7.
Measurements, assistance signalling and procedures were identified in general as necessary to enable AI/ML for positioning accuracy enhancements with NR RAT-dependent positioning methods and is recommended to be part of normative work.
A variety of enhancements for measurements (e.g., based on extensions to current positioning measurements or with new measurements) were considered beneficial in some scenarios and are recommended to be studied further and if needed, specified during normative work. 
Based on conducted analysis, it is recommended to proceed with a normative work to support AI/ML enhancements with the following positioning techniques:
-	DL, UL and DL+UL positioning methods 
-	UE-based, UE-assisted and NG-RAN node assisted positioning solutions

-------------------------------------------- End of Text Proposal -----------------------------------------------------------------

Companies are encouraged to provide comments.
	Company Name
	Comments/Views

	Nokia/NSB
	We prefer not to list the last items considered in the proposal, it could be misunderstood by RAN plenary that some listed aspects were studied, e.g., RTT (DL+UL positioning methods), which is not true. We do not have any agreement or observation about it in the SI. However, we believe that in the WI stage, after a potential down selection of sub-use cases, we should consider UL/DL methods as it was done in the legacy. Based on this, we suggest the following rewording:
---------------------------------------------- 
This study focused on the analysis of potential enhancements necessary to enable AI/ML for positioning accuracy enhancements with NR RAT-dependent positioning methods. 
Evaluation scenarios and KPIs were identified for system level analysis of AI/ML enabled RAT-dependent positioning techniques as described in Section 6.4.
Direct AI/ML positioning and AI/ML assisted positioning were identified and selected as the representative sub-use cases. Evaluation results have shown that in considered evaluation scenarios, both direct AI/ML positioning and AI/ML assisted can significantly improve the positioning accuracy compared to existing RAT-dependent positioning methods in scenarios with high rate of NLOS links. Various aspects of AI/ML for positioning accuracy enhancement were investigated and evaluated as described in Section 6.4 that provides summary of evaluation results from different sources. 
The necessity, feasibility and potential enhancements to facilitate the support of AI/ML for positioning accuracy enhancements with NR RAT-dependent positioning methods were studied. It was is identified that the specification impact may be different between positioning use cases (Case 1/2a/2b/3a/3b). Various The potential specification impact aspects of AI/ML for positioning accuracy enhancements which were identified as potential specification impact necessary and beneficial are as and outlined in Section 7.
Measurements, assistance signalling, and procedures were identified in general as necessary to enable AI/ML for positioning accuracy enhancements with NR RAT-dependent positioning methods. In this behalf,  and is they are recommended to be part of the normative work.
A variety of enhancements for measurements (e.g., based on extensions to current positioning measurements or with new measurements) were considered beneficial in some scenarios and are recommended to be studied further and if needed, specified during normative work. 
Based on conducted analysis, it is recommended to proceed with a normative work to support AI/ML enhancements. With the following positioning techniques:
-	DL, UL and DL+UL positioning methods 
-	UE-based, UE-assisted and NG-RAN node assisted positioning solutions


	Fraunhofer
	Measurements, assistance signalling and procedures were identified in general as necessary to enable AI/ML for positioning accuracy enhancements with NR RAT-dependent positioning methods and is recommended to be part of normative work.
The above part with the latest simplifications seems more suited for the Work Item description rather than a clear conclusion. We should aim for a concise summary that highlights the key points from section 7.2.4 of the TR (AI/ML model indication was missing in the first proposal version in case we agree on clarifying this part of the proposal)

	SAMSUNG
	Some change suggested:
Based on conducted analysis, it is recommended to proceed with a normative work to support AI/ML based positioning with potential enhancement to existing NR RAT-dependent positioning methods enhancements with  the following positioning techniques:
-	DL, UL and DL+UL positioning methods 
-	UE-based, UE-assisted and NG-RAN node assisted positioning solutions


	Ericsson
	We still have problem with sentences stating “… identified as necessary and beneficial …”. Subsections of section 7 are marked in the opening: “ Items considered for study the necessity, feasibility, potential specification impact:” This means that the items are considered but no conclusion on necessity/feasibility/spec impact, which is the RAN1 status. Thus the following sentences should be deleted/changed unless FL presents RAN1 agreements that support such assertion:
“ Aspects of AI/ML for positioning accuracy enhancements which were studied identified as necessary and beneficial are outlined in Section 7.
Measurements, assistance signalling and procedures were studied for benefits, necessity, feasibility, and specification impact identified in general as necessary to enable AI/ML for positioning accuracy enhancements with NR RAT-dependent positioning methods and is recommended to be further investigated in part of normative work.”

	HW/HiSi
	Comment 1: We agree with Nokia on not listing the last items considered in the proposal, it could be misunderstood by RAN plenary. 
Comment 2: Another concern from our side is on the yellow-marked part of the following paragraph: “The necessity, feasibility and potential enhancements to facilitate support of AI/ML for positioning accuracy enhancements with NR RAT-dependent positioning methods were studied. It is identified that the specification impact may be different between positioning use cases (Case 1/2a/2b/3a/3b)”. Between different use cases, not only the spec impact can be different, but also, there may or may not be any spec impact at all. This e.g. can be seen from the agreement on data collection from last meeting “Note5: If any specification impact is identified, the impact may be different between positioning use cases (Case 1/2a/2b/3a/3b).” And it also clear for the model input/output of some cases, e.g. Cases 2a/3a could be completely based on implementation.
Comment 3: Regarding the following text from the proposal “Aspects of AI/ML for positioning accuracy enhancements which were identified as necessary and beneficial are outlined in Section 7.” That sentence is wrong in our understanding. For Positioning in Section 7, the TR starts with “Items considered for study the necessity, feasibility, potential specification impact:” We have the same concern as Ericsson. There is a difference in the meaning of “identified” from the proposal and “considered for study” from Section 7. Section 7 says these items still are to be considered (e.g. for a potential specification), it is too early to conclude that they are identified as necessary. 
Comment 4:  Regarding the “measurements, assistance signalling and procedures” we have already identified that measurements can be based on existing reports and in some cases (e.g. Case 1/2a/3a) they do not need to be studied at all for potential spec impact. For the “assistance signalling”, we think that the whole signalling could be studied, not only assistance signalling. We suggest to delete “assistance”.  
Comment 5: The proposed update from Nokia” on high rate of NLOS links” is not completely true, also for LOS dominated scenarios, AI/ML based positioning has shown performance improvements. We suggest to not include this.
Based on our comments above, we still prefer our suggestion from the previous round, but could live with the following update on top of a merged  version from Nokia and Ericsson as a compromise: 
This study focused on the analysis of potential enhancements necessary to enable AI/ML for positioning accuracy enhancements with NR RAT-dependent positioning methods. 
Evaluation scenarios and KPIs were identified for system level analysis of AI/ML enabled RAT-dependent positioning techniques as described in Section 6.4.
Direct AI/ML positioning and AI/ML assisted positioning were identified and selected as the representative sub-use cases. Evaluation results have shown that in considered evaluation scenarios, both direct AI/ML positioning and AI/ML assisted can significantly improve the positioning accuracy compared to existing RAT-dependent positioning methods in scenarios with high rate of NLOS links. Various aspects of AI/ML for positioning accuracy enhancement were investigated and evaluated as described in Section 6.4 that provides summary of evaluation results from different sources. 
The necessity, feasibility and potential enhancements to facilitate the support of AI/ML for positioning accuracy enhancements with NR RAT-dependent positioning methods were studied. It was is identified that if the specification impact is needed, it may be different between positioning use cases (Case 1/2a/2b/3a/3b). Various The necessity, feasibility and potential specification impact for aspects of AI/ML for positioning accuracy enhancements to be considered which were identified as potential specification impact necessary and beneficial are as and outlined in Section 7. 
Measurements, assistance signalling and procedures were studied for benefits, necessity, feasibility, and potential specification impact identified in general as necessary to enable AI/ML for positioning accuracy enhancements with NR RAT-dependent positioning methods and is recommended to be further investigated in part of normative work, and specified if necessary.”
A variety of enhancements for measurements (e.g., based on extensions to current positioning measurements or with new measurements) were considered beneficial in some scenarios and are recommended to be studied further and if needed, specified during normative work. 
Based on conducted analysis, it is recommended to proceed with a normative work to support AI/ML enhancements. with the following positioning techniques:
-	DL, UL and DL+UL positioning methods 
-	UE-based, UE-assisted and NG-RAN node assisted positioning solutions

	
	

	Moderator
	Wording update below into Proposal 2b.



Proposal 2b
Capture the following TP in Section 8 of the 3GPP TR 38.843 for the conclusion on AI/ML positioning part.
-------------------------------------------- Start of Text Proposal ----------------------------------------------------------------
This study focused on the analysis of potential enhancements necessary to enable AI/ML for positioning accuracy enhancements with NR RAT-dependent positioning methods. 
Evaluation scenarios and KPIs were identified for system level analysis of AI/ML enabled RAT-dependent positioning techniques as described in Section 6.4.
Direct AI/ML positioning and AI/ML assisted positioning were identified and selected as the representative sub-use cases. Evaluation results have shown that in considered evaluation scenarios, both direct AI/ML positioning and AI/ML assisted can significantly improve the positioning accuracy compared to existing RAT-dependent positioning methods. Various aspects of AI/ML for positioning accuracy enhancement were investigated and evaluated as described in Section 6.4 that provides summary of evaluation results from different sources. 
The necessity, feasibility and potential enhancements to facilitate the support of AI/ML for positioning accuracy enhancements with NR RAT-dependent positioning methods were studied and the outcome are outlined in section 7. It was identified that if specification impact is needed, it may be different between positioning use cases (Case 1/2a/2b/3a/3b). 
Measurements, signalling and procedures were studied to enable AI/ML for positioning accuracy enhancements with NR RAT-dependent positioning methods and is recommended to be further investigated in normative work, and specified if necessary.
A variety of enhancements for measurements (e.g., based on extensions to current positioning measurements or with new measurements) were considered beneficial in some scenarios and are recommended to be studied further and if needed, specified during normative work. 
Based on conducted analysis, it is recommended to proceed with a normative work to support AI/ML enhancements with NR RAT-dependent positioning methods.
-------------------------------------------- End of Text Proposal -----------------------------------------------------------------

Companies are encouraged to provide comments.
	Company Name
	Comments/Views

	Nokia/NSB
	To Moderator and HW: using as a reference the comment provided by HW
Comment 5: The proposed update from Nokia” on high rate of NLOS links” is not completely true, also for LOS dominated scenarios, AI/ML based positioning has shown performance improvements. We suggest to not include this.
Based on the current SI, the main scenarios used for evaluation were dominated by InF-DH {60%, 6m, 2m}, {40%, 2m, 2m}. Thus, if the idea is to capture a conclusion based on the current SI, we suggest to mention that “…RAT-dependent positioning methods in scenarios with high rate of NLOS links.”



	HW/HiSi
	Ok.
Regarding Nokia’s response we still would prefer not mentioning “in scenarios with high rate of NLOS links”, due to the reason we mentioned in the previous round. Also, since high-rate NLOS is not explicitly defined, it could be understood differently by different readers.
To overcome at least the second concern, we can live with the following compromise in blue on top of the suggestion from Nokia: “RAT-dependent positioning methods in scenarios with high rate of NLOS links, e.g. InF-DH {60%, 6m, 2m}, {40%, 2m, 2m}.”

	Moderator
	To Nokia, Huawei:
Heavy NLOS scenario is not the only scenario that has been evaluated in the SI. For example, InF-SH which is a non-heavy NLOS scenario has been also evaluated with performance results included in the Excel worksheets.
Then statement as “Evaluation results have shown that in considered evaluation scenarios, both direct AI/ML positioning and AI/ML assisted can significantly improve the positioning accuracy compared to existing RAT-dependent positioning methods in scenarios with high rate of NLOS links” is not accurate and not technically correct.

	Nokia/NSB
	Thanks to HW and Moderator to address our concern. Based on your inputs, we propose the following rewording: 
“Evaluation results have shown that in considered evaluation scenarios, both direct AI/ML positioning and AI/ML assisted can significantly improve the positioning accuracy compared to existing RAT-dependent positioning methods in NLOS scenarios (e.g. Inf-DH, Inf-SH)”

	Moderator
	To Nokia:
Thanks for the follow-up. I’m not sure if every company think InF-SH is a NLOS scenario by definition. Given the sentence already says “in considered evaluation scenarios”, I don’t see a strong need to add examples. But if you insisted, I suggest the following instead.

“Evaluation results have shown that in considered evaluation scenarios (i.e., InF-DH and/or other InF scenarios), both direct AI/ML positioning and AI/ML assisted can significantly improve the positioning accuracy compared to existing RAT-dependent positioning methods”

Wording update below into proposal 2c.



Proposal 2c
Capture the following TP in Section 8 of the 3GPP TR 38.843 for the conclusion on AI/ML positioning part.
-------------------------------------------- Start of Text Proposal ----------------------------------------------------------------
This study focused on the analysis of potential enhancements necessary to enable AI/ML for positioning accuracy enhancements with NR RAT-dependent positioning methods. 
Evaluation scenarios and KPIs were identified for system level analysis of AI/ML enabled RAT-dependent positioning techniques as described in Section 6.4.
Direct AI/ML positioning and AI/ML assisted positioning were identified and selected as the representative sub-use cases. Evaluation results have shown that in considered evaluation scenarios (i.e., InF-DH and/or other InF scenarios), both direct AI/ML positioning and AI/ML assisted can significantly improve the positioning accuracy compared to existing RAT-dependent positioning methods. Various aspects of AI/ML for positioning accuracy enhancement were investigated and evaluated as described in Section 6.4 that provides summary of evaluation results from different sources. 
The necessity, feasibility and potential enhancements to facilitate the support of AI/ML for positioning accuracy enhancements with NR RAT-dependent positioning methods were studied and the outcome are outlined in Section 7. It was identified that if specification impact is needed, it may be different between positioning use cases (Case 1/2a/2b/3a/3b). 
Measurements, signalling and procedures were studied to enable AI/ML for positioning accuracy enhancements with NR RAT-dependent positioning methods and is recommended to be further investigated in normative work, and specified if necessary.
A variety of enhancements for measurements (e.g., based on extensions to current positioning measurements or with new measurements) were considered beneficial in some scenarios and are recommended to be studied further and if needed, specified during normative work. 
Based on conducted analysis, it is recommended to proceed with a normative work to support AI/ML enhancements with NR RAT-dependent positioning methods.
-------------------------------------------- End of Text Proposal -----------------------------------------------------------------

Companies are encouraged to provide comments.
	Company Name
	Comments/Views

	HW/HiSi
	Ok with the update to Nokia’s comment and OK to add “with NR RAT dependent positioning methods”.
Small comment on the last paragraph: as described in preceding 3 paragraphs, the normative work can result in that a specific AI/ML enhancement may or not be supported by the specification. It would therefore be better to replace “to support” with “for” accordingly to avoid confusion.
Suggested update in blue:
Based on conducted analysis, it is recommended to proceed with a normative work for to support AI/ML enhancements with NR RAT-dependent positioning methods.

	Qualcomm
	1. For “A variety of enhancements for measurements (e.g., based on extensions to current positioning measurements or with new measurements) were considered beneficial in some scenarios and are recommended to be studied further and if needed, specified during normative work.”:
We cannot agree on this part. The wording here gives different message from the agreement. We prefer to use the agreement wording: 
A variety of enhancements for measurements (e.g., based on extensions to current positioning measurements or with new measurements) were considered if beneficial and necessary (e.g., tradeoff positioning accuracy requirement and signaling overhead) in some scenarios and are recommended to may be studied further and if needed, specified during normative work.
Observation RAN1#114 (9.2.4.2)
For direct AI/ML positioning with LMF-side model (Case 2b and 3b), the following types of measurement report are identified if beneficial and necessary (e.g., tradeoff positioning accuracy requirement and signaling overhead), 
· take into account that existing Rel-16/17 measurement and/or expected Rel-18 measurement report may contain timing, power and phase information of the channel response
· measurement report, which contains timing, power and phase information of the channel response
· At least for Case 3b
· Measurement report, which contains timing and power information of the channel response
· Measurement report, which contains timing information of the channel response
· Note: combinations of multiple measurement reports and/or post processing of the measurement reports are not precluded


2. For “It was identified that if specification impact is needed, it may be different between positioning use cases (Case 1/2a/2b/3a/3b).”:
 This statement is too strong. We do not recall identifying this as an agreement. We think this statement can be deleted.

3. There is no need to list scenarios “(i.e., InF-DH and/or other InF scenarios)”. We can simply mention NLOS scenarios/conditions.

4. Is the summary above meant to be from RAN1 perspective? If so, we need to mention the exact section (e.g., Section 7.3.4) instead of just mentioning Section 7. 


	Nokia/NSB
	We propose a very basic rewording
------------------------
This study focused on the analysis of potential enhancements necessary to enable AI/ML for positioning accuracy enhancements with NR RAT-dependent positioning methods. 
Evaluation scenarios and KPIs were identified for system level analysis of AI/ML enabled RAT-dependent positioning techniques as described in Section 6.4.
Direct AI/ML positioning and AI/ML assisted positioning were identified and selected as the representative sub-use cases. Evaluation results have shown that in considered evaluation NLOS scenarios (i.e., InF-DH and/or other InF scenarios), both direct AI/ML positioning and AI/ML assisted can significantly improve the positioning accuracy compared to existing RAT-dependent positioning methods. Various aspects of AI/ML for positioning accuracy enhancement were investigated and evaluated as described in Section 6.4 that provides summary of evaluation results from different sources. 
The necessity, feasibility and potential enhancements to facilitate the support of AI/ML for positioning accuracy enhancements with NR RAT-dependent positioning methods were studied and the outcome was are outlined in Section 7. It was identified that if specification impact is needed, it may be different between positioning use cases (Case 1/2a/2b/3a/3b). 
Measurements, signalling and procedures were studied to enable AI/ML for positioning accuracy enhancements with NR RAT-dependent positioning methods and is recommended to be further investigated in normative work, and specified if necessary.
A variety of enhancements for measurements (e.g., based on extensions to current positioning measurements or with new measurements) were considered beneficial in some scenarios and are recommended to be studied further and if needed, specified during normative work. 
Based on conducted analysis, it is recommended to proceed with a normative work to support AI/ML enhancements with NR RAT-dependent positioning methods.


	Moderator
	To Qualcomm and Nokia:
I don’t think we have common understanding on what is an NLOS scenario. I don’t think there’s any confusion with just “considered evaluation scenarios” as readers can refer to the content of TR to figure out what are the evaluated scenarios.

To Qualcomm:
For your comment 4, RAN1 is the leading WG of this SI. This proposed TP is for Section 8 (conclusion of the TR). I don’t see anything wrong referring to Section 7.


Wording update below into proposal 2d to address Huawei and Qualcomm’s other comments.



Proposal 2d
Capture the following TP in Section 8 of the 3GPP TR 38.843 for the conclusion on AI/ML positioning part.
-------------------------------------------- Start of Text Proposal ----------------------------------------------------------------
This study focused on the analysis of potential enhancements necessary to enable AI/ML for positioning accuracy enhancements with NR RAT-dependent positioning methods. 
Evaluation scenarios and KPIs were identified for system level analysis of AI/ML enabled RAT-dependent positioning techniques as described in Section 6.4.
Direct AI/ML positioning and AI/ML assisted positioning were identified and selected as the representative sub-use cases. Evaluation results have shown that in considered evaluation scenarios, both direct AI/ML positioning and AI/ML assisted can significantly improve the positioning accuracy compared to existing RAT-dependent positioning methods. Various aspects of AI/ML for positioning accuracy enhancement were investigated and evaluated as described in Section 6.4 that provides summary of evaluation results from different sources. 
The necessity, feasibility and potential enhancements to facilitate the support of AI/ML for positioning accuracy enhancements with NR RAT-dependent positioning methods were studied and the outcome are outlined in Section 7. 
Measurements, signalling and procedures were studied to enable AI/ML for positioning accuracy enhancements with NR RAT-dependent positioning methods and is recommended to be further investigated in normative work, and specified if necessary.
A variety of enhancements for measurements (e.g., based on extensions to current positioning measurements or with new measurements) were identified if beneficial and necessary (e.g., trade-off positioning accuracy requirement and signalling overhead) and are recommended to be studied further and if needed, specified during normative work. 
Based on conducted analysis, it is recommended to proceed with a normative work for AI/ML enhancements with NR RAT-dependent positioning methods.
-------------------------------------------- End of Text Proposal -----------------------------------------------------------------

Companies are encouraged to provide comments.
	Company Name
	Comments/Views

	Ericsson
	The text proposal is generally fine.
· What's meant by "system level analysis"?
· Editorial of last sentence: "Based on conducted analysis, it is recommended to proceed with a normative work for AI/ML based enhancements with of NR RAT-dependent positioning methods."

	Moderator
	To Ericsson:
System level analysis referring the way of evaluation where the positioning accuracy (e.g., CDF of positioning accuracy) and/or other KPIs were not obtained by just considering link level curves.

	HW/HiSi
	Fine, except one part:
Regarding the QC comment from above:
[QC]
For “It was identified that if specification impact is needed, it may be different between positioning use cases (Case 1/2a/2b/3a/3b).”:
 This statement is too strong. We do not recall identifying this as an agreement. We think this statement can be deleted.
This part comes from the agreement 114: Agreement on 
· generating data to a different entity is not precluded from RAN1 perspective
· Note5: If any specification impact is identified, the impact may be different between positioning use cases (Case 1/2a/2b/3a/3b).
Therefore, this sentence from Proposal 2c is supported by an agreement and we would like to add it back.
Updated Proposal 2d
This study focused on the analysis of potential enhancements necessary to enable AI/ML for positioning accuracy enhancements with NR RAT-dependent positioning methods. 
Evaluation scenarios and KPIs were identified for system level analysis of AI/ML enabled RAT-dependent positioning techniques as described in Section 6.4.
Direct AI/ML positioning and AI/ML assisted positioning were identified and selected as the representative sub-use cases. Evaluation results have shown that in considered evaluation scenarios, both direct AI/ML positioning and AI/ML assisted can significantly improve the positioning accuracy compared to existing RAT-dependent positioning methods. Various aspects of AI/ML for positioning accuracy enhancement were investigated and evaluated as described in Section 6.4 that provides summary of evaluation results from different sources. 
The necessity, feasibility and potential enhancements to facilitate the support of AI/ML for positioning accuracy enhancements with NR RAT-dependent positioning methods were studied and the outcome are outlined in Section 7. It was identified that if specification impact is needed, it may be different between positioning use cases (Case 1/2a/2b/3a/3b).
Measurements, signalling and procedures were studied to enable AI/ML for positioning accuracy enhancements with NR RAT-dependent positioning methods and is recommended to be further investigated in normative work, and specified if necessary.
A variety of enhancements for measurements (e.g., based on extensions to current positioning measurements or with new measurements) were identified if beneficial and necessary (e.g., trade-off positioning accuracy requirement and signalling overhead) and are recommended to be studied further and if needed, specified during normative work. 
Based on conducted analysis, it is recommended to proceed with a normative work for AI/ML enhancements with NR RAT-dependent positioning methods.

	[bookmark: _GoBack]Moderator
	To Huawei:
Technically speaking, it was a note within an agreement. RAN1 has not performed detailed analysis to “identify” whether “if specification impact is needed, it may be different between positioning use cases (Case 1/2a/2b/3a/3b)”.
To be concise and precise, I think we don’t need this sentence.

Minor wording refinement to address Ericsson’s comment.



Proposal 2e
Capture the following TP in Section 8 of the 3GPP TR 38.843 for the conclusion on AI/ML positioning part.
-------------------------------------------- Start of Text Proposal ----------------------------------------------------------------
This study focused on the analysis of potential enhancements necessary to enable AI/ML for positioning accuracy enhancements with NR RAT-dependent positioning methods. 
Evaluation scenarios and KPIs were identified for system level analysis of AI/ML enabled RAT-dependent positioning techniques as described in Section 6.4.
Direct AI/ML positioning and AI/ML assisted positioning were identified and selected as the representative sub-use cases. Evaluation results have shown that in considered evaluation scenarios, both direct AI/ML positioning and AI/ML assisted can significantly improve the positioning accuracy compared to existing RAT-dependent positioning methods. Various aspects of AI/ML for positioning accuracy enhancement were investigated and evaluated as described in Section 6.4 that provides summary of evaluation results from different sources. 
The necessity, feasibility and potential enhancements to facilitate the support of AI/ML for positioning accuracy enhancements with NR RAT-dependent positioning methods were studied and the outcome are outlined in Section 7. 
Measurements, signalling and procedures were studied to enable AI/ML for positioning accuracy enhancements with NR RAT-dependent positioning methods and is recommended to be further investigated in normative work, and specified if necessary.
A variety of enhancements for measurements (e.g., based on extensions to current positioning measurements or with new measurements) were identified if beneficial and necessary (e.g., trade-off positioning accuracy requirement and signalling overhead) and are recommended to be investigated further and if needed, specified during normative work. 
Based on conducted analysis, it is recommended to proceed with a normative work for AI/ML based enhancements of NR RAT-dependent positioning methods.

-------------------------------------------- End of Text Proposal -----------------------------------------------------------------

2 
4. For online discussion
Proposal 1b as conclusion
From RAN1 perspective, all five positioning use cases (Case 1/2a/2b/3a/3b) can be considered for normative work. RAN1 has not considered prioritizations among different positioning use cases. 

Proposal 2e
Capture the following TP in Section 8 of the 3GPP TR 38.843 for the conclusion on AI/ML positioning part.
-------------------------------------------- Start of Text Proposal ----------------------------------------------------------------
This study focused on the analysis of potential enhancements necessary to enable AI/ML for positioning accuracy enhancements with NR RAT-dependent positioning methods. 
Evaluation scenarios and KPIs were identified for system level analysis of AI/ML enabled RAT-dependent positioning techniques as described in Section 6.4.
Direct AI/ML positioning and AI/ML assisted positioning were identified and selected as the representative sub-use cases. Evaluation results have shown that in considered evaluation scenarios, both direct AI/ML positioning and AI/ML assisted can significantly improve the positioning accuracy compared to existing RAT-dependent positioning methods. Various aspects of AI/ML for positioning accuracy enhancement were investigated and evaluated as described in Section 6.4 that provides summary of evaluation results from different sources. 
The necessity, feasibility and potential enhancements to facilitate the support of AI/ML for positioning accuracy enhancements with NR RAT-dependent positioning methods were studied and the outcome are outlined in Section 7. 
Measurements, signalling and procedures were studied to enable AI/ML for positioning accuracy enhancements with NR RAT-dependent positioning methods and is recommended to be further investigated in normative work, and specified if necessary.
A variety of enhancements for measurements (e.g., based on extensions to current positioning measurements or with new measurements) were identified if beneficial and necessary (e.g., trade-off positioning accuracy requirement and signalling overhead) and are recommended to be investigated further and if needed, specified during normative work. 
Based on conducted analysis, it is recommended to proceed with a normative work for AI/ML based enhancements of NR RAT-dependent positioning methods.

-------------------------------------------- End of Text Proposal -----------------------------------------------------------------
5. Conclusion
TBD
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