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[bookmark: _Ref129681832]Model transfer/delivery.
In Rel-18 study item TR 38.843 “Study on AI/ML for NR Air Interface” [1] \, there has been various model transfer/delivery options has been discussed and concluded based on Model storage location and training location. Following table no 4.3-1 in TR 38.843 identified the entities that will be used as training location and model storage location for UE side and UE part models. 
	4.3 Collaboration levels
…..

Table 4.3-1: Model delivery/transfer cases
	Case
	Model delivery/transfer
	Model storage location
	Training location

	y
	model delivery (if needed) over-the-top.
	Outside 3GPP Network
	UE-side / NW-side / neutral site

	z1
	model transfer in proprietary format.
	3GPP Network
	UE-side / neutral site

	z2
	model transfer in proprietary format.
	3GPP Network
	NW-side

	z3
	model transfer in open format.
	3GPP Network
	UE-side / neutral site

	z4
	model transfer in open format of a known model structure at UE, i.e., an exact model structure as has been previously identified between NW and UE and for which the UE has explicitly indicated its support. 
	3GPP Network
	NW-side

	z5
	model transfer in open format of an unknown model structure at UE, i.e., any other model structure not covered in z4, including any model structure that is only partially known.
	3GPP Network
	NW-side

	Note:	The definition of various Cases is only for the purpose of facilitating discussion and does not imply applicability, feasibility, entity mapping, architecture, signaling nor any prioritization.



When a model of a known structure at UE (e.g., Case z4) is transferred from the Network, the new model being identified (e.g., via Type B2) has the same structure as a previously identified model at the Network and UE.

For model delivery/transfer to UE (for UE-side models and UE-part of two-sided models):
· Model delivery/transfer to UE, if feasible, may be beneficial to handle scenario/configuration specific (including site-specific configuration/channel conditions) models (i.e., when a single model cannot generalize well to multiple scenarios/configurations/sites), to reduce the device storage requirement.
· Model delivery/transfer to UE after offline compiling and/or testing may be friendlier from UE’s implementation point of view compared to the case without offline compiling and/or testing. On the other hand, the case without offline compiling and/or testing (that can update parameter with known model structure), may have benefit at least in terms of shorter model parameter update timescale.
· Model transfer/delivery of an unknown structure at UE has more challenges related to feasibility (e.g. UE implementation feasibility) compared to delivery/transfer of a known structure at UE.
· For model trained at network side, Case y (w/ NW-side training) and Case z2 may incur the burden of offline cross-vendor collaboration such as sending a model to the UE-side and/or compiling a model.
· For model trained at UE side/neutral site, Case z1 and Case z3 may incur the burden of offline cross-vendor collaboration to send the trained model from the UE-side to the network, compared to Case y (w/ UE-side training) which does not have such burden.
· Model storage at the 3GPP network, compared to storing the model outside the 3GPP network, may come with 3GPP network side burden on model maintenance/storage.
· Proprietary design disclosure concern may arise from model training and/or model storage at the network side compared to other cases (such as case y with UE side training) which does not have such issue.


 
Further to this in subsequent RAN#1 meetings , there has been discussion on exploring feasibility of above options with respect to model storage in 3GPP , disclosing proprietary details, Vendor Collaboration problems, etc.  and following conclusion could be drawn. 
In RAN1 #116 meeting the following conclusion related to model transfer/delivery has been reached [3]:
	Conclusion:
From RAN1 perspective, the model transfer/delivery Case z5 is deprioritized for Rel-19.  



Further, in RAN1 #116bis meeting the following conclusions related to model transfer/delivery have been reached [4] :
	Conclusion:
From RAN1 perspective, the model transfer/delivery Case z2 is deprioritized at least for UE-sided model in Rel-19 due to the following reasons:
•	Risk of proprietary design disclosure
•	Burden of offline cross-vendor collaboration 

Conclusion:
From RAN1 perspective, the model transfer/delivery Case z3 is deprioritized for Rel-19 due to the following reasons (compared to Case y):
•	No much benefit compared to Case y
•	Risk of proprietary design disclosure
•	Large burden of offline cross-vendor collaboration
•	Additional burden on model storage within in 3GPP network



Based on above conclusion about UE-sided model and Two-sided model delivery, we have following observation 
Observation 1: Regarding model delivery/transfer following tables shows the status for various options for UE-sided and Two-sided model and relation with model storage locations and transfer/delivery type.
	Case
	Model delivery/transfer
	Model storage location
	Training location
	UE-sided Model
	Two-sided Model

	y
	model delivery (if needed) over-the-top.
	Outside 3GPP Network
	UE-side / NW-side / neutral site
	
	

	z1
	model transfer in proprietary format.
	3GPP Network
	UE-side / neutral site
	
	

	z2
	model transfer in proprietary format.
	3GPP Network
	NW-side
	Deprioritized for Rel-19
	

	z3
	model transfer in open format.
	3GPP Network
	UE-side / neutral site
	Deprioritized for Rel-19
	Deprioritized for Rel-19

	z4
	model transfer in open format of a known model structure at UE, i.e., an exact model structure as has been previously identified between NW and UE and for which the UE has explicitly indicated its support. 
	3GPP Network
	NW-side
	
	

	z5
	model transfer in open format of an unknown model structure at UE, i.e., any other model structure not covered in z4, including any model structure that is only partially known.
	3GPP Network
	NW-side
	Deprioritized for Rel-19
	Deprioritized for Rel-19



Taking the above table as reference, Case Z1 and Z4 are still open for discussion for both UE-sided model and Two-sided model. Case Z1 requires model transfer in proprietary format which requires significant offline cross vendor collaboration whereas case Y and Case Z4 will require least effort in managing cross vendor collaboration problem. Case Z2 has been deprioritized for UE-Sided model due to Risk of proprietary design disclosure and Burden of offline cross-vendor collaboration. 

Proposal 1: Further study Case Y and Case Z4 in Rel-19 for Model transfer/Delivery. 
Proposal 2: Deprioritize case Z1 for Rel-19 due to the following reasons:
• Risk of proprietary design disclosure
• Burden of offline cross-vendor collaboration.
[bookmark: _Toc166238295]Proposal 3: Deprioritize the model transfer/delivery Case z2 also for UE-part of two-sided model in            Rel-19 due to the following reasons:
•  Risk of proprietary design disclosure
•  Burden of offline cross-vendor collaboration.

Model Identification
In RAN1#116 following agreement on model identification types has been agreed
Agreement
· To facilitate the discussion, RAN1 studies the model identification type A with more details related to use cases.
· To facilitate the discussion, RAN1 studies the following options as starting point for model identification type B with more details related to all use cases 
· MI-Option 1: Model identification with data collection related configuration(s) and/or indication(s)
· MI-Option 2: Model identification with dataset transfer
· MI-Option 3: Model identification in model transfer from NW to UE
· FFS: The boundary of the options
· Note: the names (MI-Opton1, MI-Option 2, MI-Option 3) are used only for discussion purpose
Note: other options are not precluded
Observation
The other options are proposed for model identification type B by companies during the discussion:
· MI-Option 4. Model identification via standardization of reference models. (for CSI compression)
· MI-Option 5. Model identification via model monitoring.


Case MI-Option 1:
For Model Identification (MI)-option 1 , following agreement  has been reached in RAN1#116.
Agreement
· Regarding MI-Option 1 (Model identification with data collection related configuration(s) and/or indication(s)) of model identification type B, RAN1 further study the following aspects:
· Relationship between model ID and data collection related configuration(s) and/or indication(s) 
· Information transmitted from NW to UE (if any) 
· Information transmitted from UE to NW (if any)
· The associated procedure
· Usage/Applicable use case(s) of MI-Option 1 
Note: whether MI-Option 1 is needed or not is a separate discussion

And further to this in RAN1#116-bis meeting following agreement has been reached: 
[image: ]

Out of the agreed procedure for MI-Option1, Step D provides the various alternatives of determining/assigning model ID(s) from associated ID(s) information . Alt 1 and Alt2 requires transfer of information between UE and BS. Alt 3 assumes model id same as associated id. For UE-sided models at least for functionality based LCM, associated ID(s) can be used as functionality ID(s) .

Proposal 4:  In case of MI option -1, with option D, study feasibility of ALT3 of using associated ID(s) as model ID(s) at least for enabling functionality based LCM

Case MI-Option 3:
For model identification using model transfer from NW to UE, Case Z2 for Two-sided model and Case Z4 for both UE-sided and Two-sided model need further study. As Case Z2 requires disclosing proprietary information and proposal for de-prioritization has been submitted hence details of  MI-option 3 for model transfer case Z4 with additional information need to be prioritized.
Proposal 5: Study in feasibility and details of MI-Option3 for Model transfer/delivery case Z4  in Rel 19
Conclusions
In this contribution, we have provided our views on AI/ML CSI prediction. We have the following proposals and observations:
Observation#1 : Regarding model delivery/transfer following tables shows the current status for various options for UE-sided and Two-sided model and relation with model storage locations and transfer/delivery type.
	Case
	Model delivery/transfer
	Model storage location
	Training location
	UE-sided Model
	Two-sided Model

	y
	model delivery (if needed) over-the-top.
	Outside 3GPP Network
	UE-side / NW-side / neutral site
	
	

	z1
	model transfer in proprietary format.
	3GPP Network
	UE-side / neutral site
	
	

	z2
	model transfer in proprietary format.
	3GPP Network
	NW-side
	Deprioritized for Rel-19
	

	z3
	model transfer in open format.
	3GPP Network
	UE-side / neutral site
	Deprioritized for Rel-19
	Deprioritized for Rel-19

	z4
	model transfer in open format of a known model structure at UE, i.e., an exact model structure as has been previously identified between NW and UE and for which the UE has explicitly indicated its support. 
	3GPP Network
	NW-side
	
	

	z5
	model transfer in open format of an unknown model structure at UE, i.e., any other model structure not covered in z4, including any model structure that is only partially known.
	3GPP Network
	NW-side
	Deprioritized for Rel-19
	Deprioritized for Rel-19



Proposal 1: Further study Case Y and Case Z4 in Rel-19 for Model transfer/Delivery. 
Proposal 2: Deprioritize case Z1 for Rel-19 due to the following reasons:
• Risk of proprietary design disclosure
• Burden of offline cross-vendor collaboration.
Proposal 3: Deprioritize the model transfer/delivery Case z2 also for UE-part of two-sided model in            Rel-19 due to the following reasons:
•  Risk of proprietary design disclosure
•  Burden of offline cross-vendor collaboration.
Proposal 4:  In case of MI option -1, with option D, study feasibility of ALT3 of using associated ID(s) as model ID(s) atleast for enabling functionality based LCM

Proposal 5: Study in feasibility and details of MI-Option3 for Model transfer/delivery case Z4 in Rel 19
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Agreement   From RAN1 perspective, for UE - sided model(s) developed (e.g., trained, updated) at UE side, following procedure  is an example (noted as  AI - Example1 ) of MI - Option1 for further study (including the feasibility/necessity)      A: For data collection, NW signals the data collection related configuration(s) and it/their associated ID(s)     o   Associated IDs for each sub use case in relation with NW - sided additional conditions      B: UE(s) collects the data corresponding to the associated ID(s)        C: AI/ML models are developed (e.g., trained, updated) at UE side based on the collected data  corresponding  to the associated ID(s).        D: UE reports information of  its   AI/ML model s  corresponding  to associated   IDs to  the NW.   Model ID is  determined/assigned for each AI/ML model   o   relationship between model ID(s) and the associated ID(s)   o   H ow model ID(s) is determined/assigned, e.g.,       Alt.1: NW assigns Model ID      Alt.2: UE assigns/reports Model ID      Alt.3: Associated ID(s) is assumed as model ID(s)      “Model ID is determined/assigned for each AI/ML model” in D is not needed      Alt.4: Model ID is determined by pre - defined rule(s) in the specification   o   FFS: how to report   o   Note: D is to facilitate AI/ML model inference      Note: Step A/B/C and additional interaction of associated IDs between UE and NW can be  considered   as a  different solution for resolving the  consistency   without model identification .  


