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1. Introduction
The following contribution [1] has been made during the phase of SI on functionality-based LCM:
	In functionality-based LCM, network indicates activation/deactivation/fallback/switching of AI/ML functionality via 3GPP signalling (e.g., RRC, MAC-CE, DCI). Models may not be identified at the Network, and UE may perform model-level LCM. Whether and how much awareness/interaction NW should have about model-level LCM requires further study. For functionality identification, there may be either one or more than one Functionalities defined within an AI/ML-enabled feature, whereby AI/ML-enabled Feature refers to a Feature where AI/ML may be used. Note: UE may have one AI/ML model for the functionality, or UE may have multiple AI/ML models for the functionality.
For AI/ML functionality identification and functionality-based LCM of UE-side models and/or UE-part of two-sided models, functionality refers to an AI/ML-enabled Feature/FG enabled by configuration(s), where configuration(s) is(are) supported based on conditions indicated by UE capability. Correspondingly, functionality-based LCM operates based on, at least, one configuration of AI/ML-enabled Feature/FG or specific configurations of an AI/ML-enabled Feature/FG. 
After functionality identification, necessity, mechanisms, for UE to report updates on applicable functionality(es) among functionality(es) are studied, where the applicable functionalities may be a subset of all functionalities. Applicable functionalities can be reported by the UE.


[bookmark: _Hlk161928446]In this paper, we mainly focus on the overall procedure for functionality-based LCM for NW-sided model per use case.
2. Discussion
2.1 LCM procedures for beam management
Based on the common understanding for beam management use case, we illustrate the logical procedure between UE and gNB in Figure 2.2‑1 to enable beam management with NW-sided AI model, which is operated by functionality.


[bookmark: _Ref162193274][bookmark: _Ref162269391]Figure 2.1‑1: functionality-level LCM for beam management with NW-sided model
	1. gNB may request and acquire UE capability about downlink beam measurement and reporting.
2. gNB may request UE-sided assistance information for LCM; UE may provide UE-sided assistance information for LCM to gNB.
3. gNB determines to enable AI enhanced beam management with model possessed by itself.
4. gNB configures UE with legacy beam related measurement of beam Set B.
5. UE reports beam Set B measurement to gNB.
6. gNB performs model-level LCM by implementation, i.e., to select/activate a model based on Step 5, to perform model inference and obtain prediction on Set A beam.


Regarding the above procedure, the only issue we would like to investigate is the necessity and the realization of Step 2.
As defined by RAN1, additional conditions may require some assistance information to determine whether model/functionality is applicable to enable. In the case of models situated at gNB side, it is necessary that UE informs gNB about the essential assistance information to demine which model/functionality is applicable, e.g., UE’s status. In this way, gNB, in charge of model-level LCM, is able to control models based on UE-sided assistance information. As for the signaling to carry such information, we believe UEAssistanceInformation can be reused as a baseline. What is more, the exact content of UE-sided assistance information should be discussed by RAN1 and decided per use case. RAN2 may wait for RAN1 conclusion.
Based on the above analysis, we propose:
Proposal 1. For beam management with NW-sided model, the functionality-based LCM includes assistance data transfer (if any) from UE to NW. Endorse Figure 2.2‑1 as a baseline.
Proposal 2. If identified by RAN1, assistance information from UE to NW for LCM of NW-sided model can be sent via UEAssistanceInformation from RAN2 perspective. Wait for RAN1 conclusion on the explicit content.
2.2 LCM procedures for positioning accuracy enhancement
As listed by WID [2], there are three sub-use-cases are noted with the first priority to work on.
	· 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
· [bookmark: _Hlk162273055](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


Since this paper focuses on NW-sided model, we display the overall procedure of functionality-based LCM for case 3a and case 3b respectively in Figure 2.2‑1 and Figure 2.2‑2.
For AI enhanced positioning accuracy, there are three entities involved, UE, gNB and LMF. Inspired by legacy positioning architecture, it is LMF that decides positioning methods and arranges the positioning measurements and calculation. With introduction of AI enhanced positioning, we tend to still allow LMF to decide on whether to enable AI feature no matter for which sub-use cases.
Besides, for case 3a/3b, they both employ UL positioning, where UE plays the role of sending SRS. In UL positioning, gNB schedules configuration and takes measurements of UL SRS. The measurements can be different from the legacy ones based on RAN1’s progress [1]. In this sense, the enhancements can be LMF request and acquire new measurements from gNB. However, regarding the latter part, RAN3’s input is required.
Proposal 3. For positioning accuracy enhancement with NW-sided model for case 3a/3b, leave UL measurements transfer between LMF and gNB to RAN3.
However, similar to the beam management use case, there could be some assistance data exchange between UE and NW for positioning use case 3a/3b.
2.2.1	Case 3a: NG-RAN node assisted positioning with gNB-side model, AI/ML assisted positioning


[bookmark: _Ref162270622][bookmark: _Ref162275643][bookmark: _Ref162275649]Figure 2.2‑1: functionality-level LCM for positioning case 3a with NW-sided model
1. LMF may request and acquire UE capability about SRS transmission.
2. gNB indicates its possession of AI models to LMF.
3. LMF determines to enable AI enhanced positioning accuracy with gNB-assisted positioning with model possessed by gNB.
4. LMF may provide UE with AI-specific assistance data.
5. LMF provides gNB with recommended SRS configuration and requests gNB to configure SRS for UE.
6. gNB provides SRS configuration to UE.
7. gNB notifies LMF about SRS configuration for UE.
8. LMF requests gNB to perform UL SRS measurement (e.g., AI-specific measurement: CIR, PDP) and indicates gNB to enable gNB-sided model.
9. UE/gNB perform UL SRS transmission/measurement.
10. UE may provide UE-sided assistance information for UL positioning and LCM to gNB.
11. gNB performs model-level LCM, i.e., to select/activate a model based on Step 10, to perform model inference and obtain output of intermediate features.
12. gNB responses LMF with the requested UL SRS measurement.
13. LMF calculates UE location based on Step 10.
Proposal 4. For positioning accuracy enhancement case 3a, endorse Figure 2.3‑1 as a baseline of functionality-based LCM between UE and gNB.
For case 3a, AI models resided at gNB, thus gNB needs UE-sided additional conditions for LCM, which may be positioning related. This kind of interaction can reuse UEPositioningAssistanceInformation, which bears UE-side UL transmission related information in the current scheme. Still, it can be designed without UE’s perception on AI functionality.
Proposal 5. If identified by RAN1, assistance information from UE to gNB of gNB-sided model (case 3a) can be sent via UEPositioningAssistanceInformation from RAN2 perspective. Wait for RAN1 conclusion on the explicit content.
2.2.2	Case 3b: NG-RAN node assisted positioning with LMF-side model, direct AI/ML positioning


[bookmark: _Ref162270620][bookmark: _Ref162270613][bookmark: _Hlk162195669]Figure 2.2‑2: functionality-level LCM for positioning case 3b with NW-sided model
1. LMF requests and acquires UE capability about SRS transmission.
2. LMF may request for UE-sided assistance information for LCM; UE may provide UE-sided additional conditions for LCM to LMF.
3. LMF determines to enable AI enhanced positioning accuracy with gNB-assisted positioning with model possessed by itself.
4. LMF may provide UE with AI-specific assistance data.
5. LMF provides gNB with recommended SRS configuration and requests gNB to configure SRS for UE. 
6. gNB provides SRS configuration to UE.
7. gNB notifies LMF about SRS configuration for UE.
8. LMF requests gNB to perform UL SRS measurement (e.g., AI-specific measurement: CIR, PDP).
9. UE/gNB perform UL SRS transmission/measurement.
10. UE may provide UE-sided additional conditions for UL positioning to gNB.
11. gNB responses LMF with the requested UL SRS measurement.
12. LMF performs model-level LCM, i.e., to select/activate a model based on Step 11, to perform model inference and obtain direct positioning prediction on UE location.
Proposal 6. For positioning accuracy enhancement case 3b, endorse Figure 2.3‑2 as a baseline of functionality-based LCM between UE and gNB.
For case 3b, AI models resided at LMF. LMF needs UE-sided additional conditions for LCM as well as gNB in case 3a. Regarding the content and direction of transferring, LPP Request/Provide Location Information can be considered to reuse further.
Proposal 7. If identified by RAN1, assistance information from UE to LMF for LCM of LMF-sided model (case 3b) can be sent via LPP Request/Provide Location Information message from RAN2 perspective. Wait for RAN1 conclusion on the explicit content.
3. Conclusion
In summary, we make the following proposals on functionality-based LCM for NW-sided model:
Beam management.
Proposal 1. For beam management with NW-sided model, the functionality-based LCM includes assistance data transfer (if any) from UE to NW. Endorse Figure 2.2‑1 as a baseline.
Proposal 2. If identified by RAN1, assistance information from UE to NW for LCM of NW-sided model can be sent via UEAssistanceInformation from RAN2 perspective. Wait for RAN1 conclusion on the explicit content.
Positioning accuracy enhancement
Proposal 3. For positioning accuracy enhancement with NW-sided model for case 3a/3b, leave UL measurements transfer between LMF and gNB to RAN3.
Proposal 4. For positioning accuracy enhancement case 3a, endorse Figure 2.3‑1 as a baseline of functionality-based LCM between UE and gNB.
Proposal 5. If identified by RAN1, assistance information from UE to gNB of gNB-sided model (case 3a) can be sent via UEPositioningAssistanceInformation from RAN2 perspective. Wait for RAN1 conclusion on the explicit content.
Proposal 6. For positioning accuracy enhancement case 3b, endorse Figure 2.3‑2 as a baseline of functionality-based LCM between UE and gNB.
Proposal 7. If identified by RAN1, assistance information from UE to LMF for LCM of LMF-sided model (case 3b) can be sent via LPP Request/Provide Location Information message from RAN2 perspective. Wait for RAN1 conclusion on the explicit content.
4. Reference
[1] [bookmark: _Ref162256215]TR 38.843		Study on Artificial Intelligence (AI)/Machine Learning (ML) for NR air interface
[2] [bookmark: _Ref162270139]RP-240774	Revised WID on Artificial Intelligence (AI)/Machine Learning (ML) for NR Air Interface
image1.emf
UE

gNB

6.model-level LCM

Output set A beam prediction for 

management

3. determine to enable functionality

5.Report of Set B beam measurement 

1.UE Capbility Transfer

2.UE-sided assistance information Transfer 


Microsoft_Visio_Drawing.vsdx
UE
gNB
6.model-level LCM
Output set A beam prediction for management
3. determine to enable functionality
4. configuration for measurement
5.Report of Set B beam measurement
1.UE Capbility Transfer
2.UE-sided assistance information Transfer



image2.emf
UE

gNB

4.LPP Provide Assistance Data

LMF

3. determine to enable AI POS-> 

case3a

5.POSITIONING 

INFORMATION REQUEST 

7.POSITIONING 

INFORMATION 

RESPONSE

9.UL SRS measurement

11.model-level LCM;

Output intermediate feature

12.MEASUREMENT 

RESPONSE

(AI specific)

1.LPP Capability Transfer

8.MEASUREMENT 

REQUEST

(AI specific)

-indication on gNB-sided 

model enabling

13.location calculation

10.UE-sided assistance information Transfer

1) for UL positioning;2) for LCM

2. TRP INFORMATION EXCHANGE

(indication:gNB is AI-capable)


Microsoft_Visio_Drawing1.vsdx
UE
gNB
4.LPP Provide Assistance Data
LMF
3. determine to enable AI POS-> case3a
5.POSITIONING INFORMATION REQUEST
6.RRCReconfiguration for SRS
7.POSITIONING INFORMATION RESPONSE
9.UL SRS measurement
11.model-level LCM;
Output intermediate feature
12.MEASUREMENT RESPONSE
(AI specific)
1.LPP Capability Transfer
8.MEASUREMENT REQUEST
(AI specific)
-indication on gNB-sided model enabling
13.location calculation
10.UE-sided assistance information Transfer
1) for UL positioning;2) for LCM
2. TRP INFORMATION EXCHANGE
(indication:gNB is AI-capable)



image3.emf
UE

gNB

4.LPP Provide Assistance Data

LMF

3. determine to enable AI POS-

>case 3b

5.POSITIONING 

INFORMATION REQUEST

7.POSITIONING 

INFORMATION 

RESPONSE

11.MEASUREMENT 

RESPONSE

(AI specific)

1.LPP Capability Transfer

8.MEASUREMENT 

REQUEST

(AI specific)

10.UEPositioningAssistanceInformation

UE-sided assistance information 

related to UL positioning

2.UE-sided assistance information for LCM Transfer

12.model-level LCM;

Output location prediction

9.UL SRS measurement


Microsoft_Visio_Drawing2.vsdx
UE
gNB
4.LPP Provide Assistance Data
LMF
3. determine to enable AI POS->case 3b
5.POSITIONING INFORMATION REQUEST
6.RRCReconfiguration for SRS
7.POSITIONING INFORMATION RESPONSE
11.MEASUREMENT RESPONSE
(AI specific)
1.LPP Capability Transfer
8.MEASUREMENT REQUEST
(AI specific)
10.UEPositioningAssistanceInformation
UE-sided assistance information 
related to UL positioning
2.UE-sided assistance information for LCM Transfer
12.model-level LCM;
Output location prediction
9.UL SRS measurement



