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1 Introduction
[bookmark: _Hlk61519723]SID of AI/ML for NR air interface (RP-213599) was agreed in RAN#94e [1]. After several rounds of discussion, RAN2 scope mainly includes AI/ML model identification, signaling of AI/ML model transfer / delivery, and procedure of LCM and data collection.  
Up to now, AI/ML model identification made some progress in RAN2. In RAN2#121b-e [2], below high-level agreements were made with some FFS unaddressed: 
Model ID can be used to identify model or models for the following LCM purposes:
model selection/activation/deactivation/switching (or identification, if that will be supported as a separate step).
[bookmark: OLE_LINK183][bookmark: OLE_LINK184](e.g. for so called “model ID based LCM”)
If model transfer/delivery is supported, model ID can be used for model transfer/delivery LCM purpose. 
How to achieve globality of the Model ID is FFS. 
Initial discussion in RAN2: the following global unique model ID definition directions can be considered as a starting point:
Direction1: Pre-defined/hard-coded global unique model ID 
Direction3: Assigned global unique model ID via specific ID management node.
Note: Other global unique model ID definition is not precluded.
Model ID structure, if any, is FFS
R2 assumes that Information such as FFS:vendor info, applicable conditions, model performance indicators, etc. may be required for model management and control, and should, as a starting point, be part of meta information. 

Meanwhile, RAN2#123b discussed additional conditions, and below agreements were made with one FFS [3].
	Agreements 
1. The legacy UE capability framework serves as the baseline to report UE’s supported AI/ML-enabled Feature/FG:
· For CSI and beam management use cases, it is indicated in UE AS capability in RRC (i.e., UECapabilityEnquiry/UECapabilityInformation). 
· For positioning use case, it is indicated in positioning capability in LPP.
2. RAN2 confirm that stage 3 details of AI/ML-enabled Feature/FG (e.g. granularity of Feature/FG) in legacy UE capability are postponed to discuss in the normative phase.
3. For additional condition reporting, the existing capability reporting framework cannot be used.  To report these conditions (if needed), UAI can be used as an example.  This can be defined and discussed in normative phase.   FSS signaling of additional conditions from network to UE 
4. Capture in the TR the reactive and proactive approaches, i.e., the UE reacts to NW’s configuration, or the UE proactively informs the NW of updates/changes to its supported models/functionalities.     Review the definition by email during TP review phase.  



In this contribution, we continue to discuss below remaining issues. 
· Remaining issues on Model ID and meta information
· Remaining issues on additional conditions 
2 Discussion 
2.1 Remaining issues on Model ID and meta info 
2.1.1 Use case of model ID
In RAN2#121b-e [2], RAN2 confirmed below use cases of model ID, i.e. model identification, model transfer/delivery and LCM.
Model ID can be used to identify model or models for the following LCM purposes:
model selection/activation/deactivation/switching (or identification, if that will be supported as a separate step).
(e.g. for so called “model ID based LCM”)
If model transfer/delivery is supported, model ID can be used for model transfer/delivery LCM purpose. 

We think one use case of model ID is missed: model pairing in two-sided model (e.g. training collaboration type 2 and training collaboration type 3 without model transfer):
· For training collaboration type 2 with joint training of the two-sided model at network side and UE side jointly, the NW and UE will align the model ID following 3GPP specified model ID format. Gradient exchanges are between partial models with the same model ID. 
· For training collaboration type 3 with separate training at NW side and UE side, entity who trained first will select the model ID based on 3GPP specificized model ID format. For example, for UE-first training, UE will collect data, perform initial training, select a model ID, and generate the training dataset for NW training. The dataset is transmitted together with the model ID label, so NW side can perform separate training using the received dataset and knows how to pair the UW side model with UE side model.    
Observation 1: Model ID is used for model pairing between UE and NW in two-sided model at least for training collaboration type 2 and type 3.
Thus, we propose:
Proposal 1: Besides model identification, LCM and model delivery, AI/ML model ID can also be used for model pairing between UE and NW in two-sided model without model transfer.
2.1.2 Model ID generation
In RAN2#121 and RAN2#121b-3 [2], it was agreed that model ID is global unique and two directions on how to achieve globality are identified. 
RAN2 assumes that Model ID is unique “globally”, e.g. in order to manage test certification each retrained version need to be identified. 
How to achieve globality of the Model ID is FFS. 
Initial discussion in RAN2: the following global unique model ID definition directions can be considered as a starting point:
Direction1: Pre-defined/hard-coded global unique model ID 
Direction3: Assigned global unique model ID via specific ID management node.
Note: Other global unique model ID definition is not precluded.
Model ID structure, if any, is FFS

For the FFS on how to achieve globality of the Model ID, RAN1#113 also identified similar two directions:
	Agreement
For model identification of UE-side or UE-part of two-sided models, categorize model identification types as follows, and further study relevant aspects, necessity, and specification impact (if any).
· Type A: Model is identified to NW (if applicable) and UE (if applicable) without over-the-air signaling
· The model may be assigned with a model ID during the model identification, which may be referred/used in over-the-air signaling after model identification. 
· FFS: Spec impact to other WGs
· Type B: Model is identified via over-the-air signaling, 
· Type B1: 
· Model identification initiated by the UE, and NW assists the remaining steps (if any) of the model identification
· the model may be assigned with a model ID during the model identification
· FFS: details of steps
· Type B2: 
· Model identification initiated by the NW, and UE responds (if applicable) for the remaining steps (if any) of the model identification
· the model may be assigned with a model ID during the model identification
· FFS: details of steps
· Note: The support and applicability of each model identification Type is a separate discussion. This study does not imply that model identification is necessary.



We think the evaluation for Direction 3 in Study Item phase is difficulty because whether to introduce a new NF is SA2 expertise. But SA2 is not involved in Rel-18 SI. 
Observation 2: The evaluation for Direction 3 in Study Item phase is difficulty because whether to introduce a new NF is SA2 expertise. But SA2 is not involved in Rel-18 SI. 
Based on above consideration, we propose that RAN2 to conclude both Directions are feasible, and they can be further studied in normative phase. Meanwhile, we think RAN2 should clarify their potential spec impact. In our understanding:
· Direction 1 means it is left to offline cross-vendor negotiation and no 3GPP impact is foreseen. 
· For Direction 3, whether the management node is RAN or CN node is not clear for now. It can be further discussed in normative phase. If it is a CN node, we think the SA2 impact is expected. 
Proposal 2: On how to achieve globality of the Model ID, RAN2 capture in TR that both Direction 1 and Direction 3 are feasible with below clarification, and they can be further studied in normative phase. 
· Direction1: Pre-defined/hard-coded global unique model ID. 
· No 3GPP effort is foreseen. 
· Direction3: Assigned global unique model ID via specific ID management node. 
· Whether SA2 impacts can be discussed in normative phase.
With regarding to details of model ID (e.g., structure and format), we don’t think RAN2 is ready to conclude in SI stage because RAN1 have some dependent discussion related to model identification. Meanwhile, we noticed that SA2 also discussed model ID and have captured that its structure and format are left to stage 3 in TR 23.288 [4].   
	NOTE 1:	The structure and format of the ML Model identifier and its uniqueness are up to stage 3.


Observation 3: SA2 discussed model ID and have captured that its structure and format are left to stage 3 in TR 23.288.
Thus, we think that RAN2 can be aligned with SA2 to postpone the discussion of Model ID to normative phase. 
Proposal 3: RAN2 discuss the details of model ID (e.g., structure and format) in normative phase.  
Finally, for model ID in LCM purpose (model selection/activation/deactivation/switching), since LCM is between UE and gNB after model identification is aligned, it is possible to use a local model ID which is configured in RRC, to reduce overhead of global model ID.
Observation 4: For model ID in LCM purpose (model selection/activation/deactivation/switching), since LCM is between UE and gNB after model identification is aligned, it is possible to use a local model ID which is configured by RRC, to reduce overhead of global model ID.
Meanwhile, a local ID can also alleviate some security and privacy concern on possible exposure of information related to the model, e.g., vendor information of the model.
Observation 5: A local model ID can also alleviate some security and privacy concern on possible exposure of information related to the model, e.g., vendor information of the model.
And please note that RAN1#114 [5] also agreed that model ID may not be globally unique, and different types of models may be created for a single model for various LCM purposes. This agreement is aligned with the intention of introducing local model ID via RRC configuration.
	Agreement
· Model ID in RAN1 discussion may or may not be globally unique, and different types of model IDs may be created for a single model for various LCM purposes. 
· Note: Details can be studied in the WI phase.



Thus, we propose:
Proposal 4: For LCM purpose (model selection/activation/deactivation/switching/monitor), model ID can be a local model ID which is configured in RRC.
2.1.3 Meta information
RAN2 agreed to introduce meta info of AI/ML model from Management or Control point of view in RAN2#119b-e and some further agreements were made in RAN2#121b-e [2]. As highlighted below, there are FFSs left.
R2 assumes that from Management or Control point of view mainly some meta info about a model may need to be known, details FFS.
R2 assumes that Information such as FFS:vendor info, applicable conditions, model performance indicators, etc. may be required for model management and control, and should, as a starting point, be part of meta information. 

In our understanding, the meta info means some important AI/ML model description information which are not essential to be included in model ID. For example, the meta info can include model input type/size, model output type/size, model file type/size, etc. Similar to global model ID, its details need further discussion. Model ID is mandatory but meta info should be optional. 
Proposal 5: Meta info of an AI/ML model is optional information which includes important model description information except the fields of model ID (i.e., supplement to model ID).
However, on its details, we also think RAN2 can’t conclude at this stage, similar to details of model ID. To finalize TR, we suggest to remove the FFS and capture that these FFS items can be further discussed in normative phase. 
Proposal 6: RAN2 discuss the details of Meta info in normative phase, including whether to include vendor info, applicable conditions, model performance indicators as part of it (i.e., remove FFS in SI phase).  
2.2 Remaining issues on additional conditions 
In RAN2#123b [3] discussed additional conditions, and below agreements were made with one FFS on whether / how to indicate additional conditions from NW to UE.
	Agreements 
5. The legacy UE capability framework serves as the baseline to report UE’s supported AI/ML-enabled Feature/FG:
· For CSI and beam management use cases, it is indicated in UE AS capability in RRC (i.e., UECapabilityEnquiry/UECapabilityInformation). 
· For positioning use case, it is indicated in positioning capability in LPP.
6. RAN2 confirm that stage 3 details of AI/ML-enabled Feature/FG (e.g. granularity of Feature/FG) in legacy UE capability are postponed to discuss in the normative phase.
7. For additional condition reporting, the existing capability reporting framework cannot be used.  To report these conditions (if needed), UAI can be used as an example.  This can be defined and discussed in normative phase.   FSS signaling of additional conditions from network to UE 
8. Capture in the TR the reactive and proactive approaches, i.e., the UE reacts to NW’s configuration, or the UE proactively informs the NW of updates/changes to its supported models/functionalities.     Review the definition by email during TP review phase.  



We support to introduce indication of additional conditions from NW to UE because some NW information is helpful for UE-sided model training. In our understanding, the useful NW information may include:
· Dataset info: dataset category, dataset type, dataset size, etc.
· gNB antenna info: antenna panel info, virtual port mapping, port number, antenna polarization type, etc.
· NW configuration: bandwidth, frequency, etc. 
Observation 6: It is necessary to introduce indication of additional conditions from NW to UE because some NW information is helpful for UE-sided model training, e.g., Dataset info, gNB antenna info and NW configuration.
Similar to additional conditions from the UE to NW, we think the details of additional conditions from NW to UE and its format (e.g., open format vs different IDs) should be left to RAN1 to decide. Thus, we propose:
Proposal 7: Introduce indication of additional conditions from NW to UE. Its details and format (e.g., open format vs different IDs) are left to RAN1 to decide.
Then, regarding to the signaling, we think both RRC and MAC-CE can be considered in normative phase.
Proposal 8: Regarding to the signaling of indication of additional conditions from NW to UE, both RRC and MAC-CE can be considered in normative phase.
Finally, we discuss the procedure when the DL indication of additional conditions is initated. As usual in RAN2, the DL signaling can be initiated vie below two approaches:
· NW initiated approach: NW sends the indication of additional conditions to the UE based on its implementation.
· UE initiated approach: Upon UE request, NW sends the indication of additional conditions to the UE. 
Their details can be further discussed in normative phase.
Proposal 9: The transmission of additional conditions from NW to UE can be initiated vie below two approaches:
· NW initiated approach: NW sends the indication of additional conditions to the UE based on its implementation.
· UE initiated approach: Upon UE request, NW sends the indication of additional conditions to the UE. 

3 Conclusion
In this contribution, we discuss remaining issues on model ID and additional conditions. Our observations are:
Observation 1: Model ID is used for model pairing between UE and NW in two-sided model at least for training collaboration type 2 and type 3.
Observation 2: The evaluation for Direction 3 in Study Item phase is difficulty because whether to introduce a new NF is SA2 expertise. But SA2 is not involved in Rel-18 SI. 
Observation 3: SA2 discussed model ID and have captured that its structure and format are left to stage 3 in TR 23.288.
Observation 4: For model ID in LCM purpose (model selection/activation/deactivation/switching), since LCM is between UE and gNB after model identification is aligned, it is possible to use a local model ID which is configured by RRC, to reduce overhead of global model ID.
Observation 5: A local model ID can also alleviate some security and privacy concern on possible exposure of information related to the model, e.g. vendor information of the model.
Observation 6: It is necessary to introduce indication of additional conditions from NW to UE because some NW information is helpful for UE-sided model training, e.g., Dataset info, gNB antenna info and NW configuration.

Based on observations, our proposals are:
Model ID and meta info
Proposal 1: Besides model identification, LCM and model delivery, AI/ML model ID can also be used for model pairing between UE and NW in two-sided model without model transfer.
Proposal 2: On how to achieve globality of the Model ID, RAN2 capture in TR that both Direction 1 and Direction 3 are feasible with below clarification, and they can be further studied in normative phase. 
· Direction1: Pre-defined/hard-coded global unique model ID. 
· No 3GPP effort is foreseen. 
· Direction3: Assigned global unique model ID via specific ID management node. 
· Whether SA2 impacts can be discussed in normative phase.
Proposal 3: RAN2 discuss the details of model ID (e.g., structure and format) in normative phase.  
Proposal 4: For LCM purpose (model selection/activation/deactivation/switching/monitor), model ID can be a local model ID which is configured in RRC.
Proposal 5: Meta info of an AI/ML model is optional information which includes important model description information except the fields of model ID (i.e., supplement to model ID).
Proposal 6: RAN2 discuss the details of Meta info in normative phase, including whether to include vendor info, applicable conditions, model performance indicators as part of it (i.e., remove FFS in SI phase).  

Remaining issues on additional conditions
Proposal 7: Introduce indication of additional conditions from NW to UE. Its details and format (e.g., open format vs different IDs) are left to RAN1 to decide.
Proposal 8: Regarding to the signaling of indication of additional conditions from NW to UE, both RRC and MAC-CE can be considered in normative phase.
Proposal 9: The transmission of additional conditions from NW to UE can be initiated vie below two approaches:
· NW initiated approach: NW sends the indication of additional conditions to the UE based on its implementation.
· UE initiated approach: Upon UE request, NW sends the indication of additional conditions to the UE. 
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