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1	Introduction
RAN2 has received an LS from SA2 to “provide feedback on whether there is any requirement for SA2 to support AI/ML for air interface and NG-RAN in RAN.” SA2 is discussing a draft Release 19 SID entitled, “SID on Core Network Enhanced Support for Artificial Intelligence (AI)/Machine Learning (ML)”, which contains WT1, captured in S2-2310034.
WT1, as defined in the current draft SID from SA2, has been pasted below, and contains 5 sub-WTs, 1.1 – 1.5. Note that whether SA2 does work on AIML for RAN use cases in Release 19 depends on the outcome of the RAN study and based on the request in the LS, depends on RAN’s request for SA2 work. Additionally, alignment with SA5 is not precluded.
-	WT#1: AI/ML cross-domain coordination aspects
-	Study enhancements to support AI enabled RAN based on conclusions of the RAN study. The WT will discuss whether and how to support the cross domain (i.e. UE, RAN, 5GC, OAM and AF) collaborative AI/ML mechanisms to support the UE, the RAN, the 5GC and the AF for the aspects described by the work tasks below. The WT will also discuss interaction/coordination with RAN to support the AI enabled RAN framework:  
-	WT1.1 – Study enhancements to UE data collection framework. Study whether and how to enhance UE data collection framework to meet requirements for RAN AI support for air interface operation (for RAN). This includes identifying what benefit can be achieved from enhanced UE data collection for 5GC, and the potential impacts on the 5G framework, including potential enhancements to policy control. Regarding the radio related data collected from UE or RAN, e.g, channel status information and beam information, the WT will also discuss the data leakage from the operator's domain which should be avoided.
-	WT1.2 – Study 5GC support for AI/ML model and information sharing with the UE. Study whether (and how) to support model transfer/delivery to the UE according to RAN1/RAN2 considerations, including potential enhancements to policy control. Whether and what entities or functions transfer the AI/ML model or information to the UE will be studied as part of the work. This WT will also discuss the data leakage from the operator's domain which should be avoided.
-	WT1.3: Study whether and how to support the alignment of model identification and model management between SA2 and RAN. Work will be based on the possible requirements defined by RAN1 and RAN2. 
-	WT1.4: Study whether and how to support interaction/coordination with RAN3 to support the AI enabled NG-RAN framework (i.e. AI/ML for NG-RAN in Rel-18). Work will be based on possible requirements from RAN3. 
-	WT1.5: Study whether and how to consider enhancements to LCS to support AI/ML based Positioning.
NOTE A: The work will not modify the architectural principle that a service-based architecture only applies for 5GC.
NOTE B: Whether SA2 will study WT1 and the content of WT1 will depend on and follow RAN study and conclusions. WT1 and associated TUs will be revised to align to RAN study conclusions, when RAN reaches such conclusions. 
NOTE C: Further alignment with SA5 for the AI/ML Functional framework may be required.
NOTE D: security aspects are in the scope of SA3, however architectural aspects related to security enhancements will be discussed in this WT.
NOTE E: The model management will follow the framework as defined by RAN.
This discussion is split into one section each for the sub-WTs to WT#1 defined in the SA2 SID.
2	WT#1 AI/ML Cross-Domain Coordination Aspects
WT#1 covers aspects of AI/ML LCM that exceed the responsibility of RAN, e.g., between a UE or gNB and 5GC, OAM, or AF.
2.1	WT#1.1 Enhancements to UE Data Collection Framework
WT#1.1 would study potential enhancements to the 5GC and enhancements to the 5G framework, which could be impacted by RAN2 requirements. This WT only relates to the UE and gNB, while interactions with the LMF are addressed separately in WT#1.5. Data collection includes “radio related data collected from UE or RAN, e.g., channel status information and beam information.” All but one of the RAN-based data collection frameworks terminate in the RAN, so it is necessary for SA2 and other relevant SA WGs to work on enabling the transmission of collected data to relevant training entities. Additionally, there is no support for collecting non-standardized radio measurements in or outside of RAN.
RAN2#121 made the following agreement about data collection frameworks to be considered.
Proposal 6	 Consider the following existing frameworks as starting points to be considered for data collection: SON & MDT, UE assistance information, RRM measurement reports, CSI reporting framework, LPP Provide location information. FFS whether other frameworks should be discussed.
Observation 1: No mechanism currently exists to transmit non-standardized radio measurement data collected from UEs to an entity outside of RAN, e.g., an ML model training entity, and from the RAN2 perspective, the collection of standardized measurement data is limited to the collection of RSRP, RSRQ, and UE location.
Observation 2: The WT#1.1 description covers UE data collection for the purpose of UE-side or NW-side models.
RAN2#123bis agreed the following regarding the collection of data for the offline training of NW-side models.
5.	Related to OAM-centric data collection for NW-side model training, RAN2 studies the potential impact at on the MDT for connected mode, taking into account RAN1 further inputs/progress.
Observation: MDT is being studied in RAN2 for the collection of data for CSI feedback enhancement and beam management use cases.
2.1.1 Requirements
RAN2#122 made the following agreement (from the report of [AT122][001][AIML18], R2-2306783) on data collection to limit the scope to data collection in RRC_CONNECTED mode.
P6a: RAN2 assumes that the analysis/selection of the data collection frameworks should focus on the RRC_CONNECTED state (for both data generation and reporting). Analysis and potential enhancement on the non-connected state can be revisited when needed.
Observation 4: RAN2 assumes that the analysis/selection of the data collection frameworks should focus on the RRC_CONNECTED state (for both data generation and reporting).
RAN2#123 agreed to proposals 1 – 3 from R2-2308286, “Report of [Post122][060][AIML] Mapping of functions to physical entities (CMCC)”, which were associated with entity mapping tables for CSI compression with a two-sided model, CSI prediction and beam management with a UE-side model, and beam management with a NW-side model. Ignoring FFS items, the following entity mappings were agreed for the data collection part of model training, which is assumed to be offline training.
	Use Case
	Mapped Entities

	CSI compression with two-sided model
	gNB, OAM, OTT server, UE

	Beam management with UE-side model
	OTT server, UE

	Beam management with NW-side model
	gNB, OAM



While the CSI compression and beam management use cases are quite different from one another, the measurements, e.g., measurements on CSI reference symbols (CSI-RS), required to be collected are similar. Therefore, the mapped entities for data collection could be summarized: gNB; OAM; OTT server; and UE. Because more use cases may be addressed in the future, unifying the data collection will help ensure future compatibility for data collection.
Observation 5: The combined set of agreed termination entities for data collection for AIML-enabled CSI enhancement and beam management enhancement consists of gNB, OAM, OTT server, and UE. Of these, support for data collection at the OAM and OTT server could be relevant to SA2.
RAN2#123bis agreed on the following principles for data collection for the offline training of NW-side models.
· logging is supported
· periodic, event based reporting, on demand report 
· The UE memory, processing power, energy consumption, signalling overhead should be taken into account
At least the first and second bullets is relevant to the SA2 work.
Observation 6: RAN2 agreed to support periodic, event-based reporting, and on-demand report for data collection for the offline training of NW-side models.
The draft TR 38.843 states the following about UE-side data collection for CSI feedback enhancement.
- Assistance information for UE data collection for categorizing the data in forms of ID for the purpose of differentiating characteristics of data due to specific configuration, scenarios, site etc.
-The provision of assistance information needs to consider feasibility of disclosing proprietary information to the other side.
Additionally, while the details haven’t been formally agreed, it has been noted at previous meetings that the collection of non-standardized datatypes will be required to train UE-side models.
Observation 7: It has been noted during live discussion at previous meetings that the collection of non-standardized datatypes will be required to train UE-side models.
Proposal 1: For WT#1.1, the guidance from RAN2 is that data collection for offline training for the CSI feedback enhancement and beam management use cases should focus on RRC_CONNECTED state, support periodic, event-based reporting, and on-demand reporting, support the collection of standardized and non-standardized datatypes, and should support data collection to terminate at the OAM and an OTT server.
As well as SA2, SA5 handles aspects related to data collection. Therefore, we propose to involve SA5 in our response.
Proposal 2: To support data collection for offline training terminating at the OAM, RAN2 recommends involving SA5 when determining the feasibility of enhancement to existing data collection frameworks.
2.2	WT#1.2 Model Transfer/Delivery
WT#1.2 is covers “AI/ML model and information sharing”, including model transfer/delivery to the UE, policy control, and “whether and what entities or functions transfer the AI/ML model or information to the UE.”
The discussion in RAN2 has identified 8 options for model transfer/delivery, including control plane and user plane solutions for RAN, 5GC, and the LMF, and user plane solutions for transfer/delivery from an OTT or OAM. We have captured a table comparing these options in the draft TR 38.843, but we have yet to down select, although it seemed in contributions to RAN2#123bis there was support for removing core network as an option for model transfer/delivery. If we eliminate the core network, the only entity that could be in scope of SA2 is the LMF, and the entities out of scope of RAN2 are OTT and OAM. It hasn’t yet been motivated how UE-side models could be trained and stored anywhere other than a UE-side OTT server.
Observation 8: It hasn’t yet been motivated how UE-side models could be trained and stored anywhere other than a UE-side OTT server.
Additionally, for the CSI compression use case with a two-sided model, RAN1 has identified alternative solutions to model transfer/delivery, involving data collection. SA2 should wait until RAN determines a reason for models being transferred to a UE from a gNB, 5GC, or LMF since the most likely option is a proprietary non-3GPP method.
Proposal 3: RAN2 guidance is to postpone WT#1.2 until model transfer/delivery from the NW to a UE is justified.
2.3	WT#1.3 Model Identification and Model Management
RAN2 agreements on the model ID have not gone into depth, particularly because the mechanics of model-ID-based and functionality-based LCM have not been finalized.
RAN2#121 agreed on a globally unique model ID.
RAN2 assumes that Model ID is unique “globally”, e.g. in order to manage test certification each retrained version need to be identified.
RAN2#121bis agreed using the model ID to identify a transferred/delivered model and discussed two options on how the model ID could be assigned.
* 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.
* 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
Considering that RAN2 has not yet agreed on the full scope of the use of a model ID, e.g., whether it is used outside of model transfer/delivery, and how it is structured or assigned, it might be pragmatic to postpone WT#1.3 until we have a better understanding.
Observation 9: RAN2 has not yet agreed on sufficient details of the model ID and its use to involve SA2.
Proposal 4: RAN2 guidance is to postpone WT#1.3 until further details of the model ID have been agreed in RAN.
2.4	WT#1.4 Coordination with RAN3
Observation 10: WT#1.4 does not apply to RAN2.
Proposal 5: RAN2 reports that we have no guidance for WT#1.4
2.5	WT#1.5 Enhancements to Support AI/ML Positioning
Enhancements to support AI/ML positioning are addressed separately from WT#1.1. Similar to data collection to support the training of CSI feedback enhancement and beam management models, there is a gap in transmitting UE measurement data to a training entity, whether that entity trains UE-side or gNB-side models. To that end, enhancements are needed to bring measurements that typically terminate in the LMF to other entities.
2.5.1 Requirements
RAN2#121 made the following agreement about data collection frameworks to be considered.
Proposal 6	 Consider the following existing frameworks as starting points to be considered for data collection: SON & MDT, UE assistance information, RRM measurement reports, CSI reporting framework, LPP Provide location information. FFS whether other frameworks should be discussed.
Of these frameworks, the only one that carries positioning measurements from a UE is LPP. However, there is no mechanism to carry positioning measurements from the LMF to an entity that would train a UE-side model, which is assumed to be a “UE-side OTT server”.
Observation 11: LPP is the only framework identified for data collection that carries positioning measurements from a UE, and LPP terminates in the LMF.
Observation 12: There is no mechanism to carry UE positioning measurements from an LMF to an entity that would train UE-side models.
RAN2#123 agreed to proposals 4 – 6 from R2-2308286, “Report of [Post122][060][AIML] Mapping of functions to physical entities (CMCC)”, which were associated with entity mapping tables for AIML positioning enhancement for UE-side, LMF-side, and gNB-side models. Ignoring FFS items, the following entity mappings were agreed for the data collection part of model training, which is assumed to be offline training.
	Use Case
	Mapped Entities

	Positioning enhancement UE-side model
	LMF, OTT server, UE

	Positioning enhancement LMF-side model
	LMF

	Positioning enhancement gNB-side model
	gNB, OAM, LMF



Observation 13: The combined set of agreed termination entities for data collection for AIML-enabled positioning enhancement consists of gNB, OAM, LMF, OTT server, and UE. Of these, support for data collection at the OAM and OTT server could be relevant to SA2, and access to the data could be relevant for the LMF.
Additional requirements related to the RRC mode, types of reporting, and the support for non-standardized datatypes were covered in Section 2.1, WT#1.1.
Proposal 6: For WT#1.5, the guidance from RAN2 is that data collection for the positioning use case should focus on RRC_CONNECTED state, support periodic, event-based reporting, and on-demand reporting, support the collection of standardized and non-standardized datatypes, and should support data collection to terminate at the OAM and an OTT server.
2.6 	LS Reply
Taking into account the proposals from the previous section, we propose to agree to and send the LS reply provided in the annex in Section 4.
Proposal 7: RAN2 to send the LS reply provided in the annex in Section 4.
3	Conclusion
This document has made the following observations:
Observation 1: No mechanism currently exists to transmit non-standardized radio measurement data collected from UEs to an entity outside of RAN, e.g., an ML model training entity, and from the RAN2 perspective, the collection of standardized measurement data is limited to the collection of RSRP, RSRQ, and UE location.
Observation 2: The WT#1.1 description covers UE data collection for the purpose of UE-side or NW-side models.
Observation 3: MDT is being studied in RAN2 for the collection of data for CSI feedback enhancement and beam management use cases.
Observation 4: RAN2 assumes that the analysis/selection of the data collection frameworks should focus on the RRC_CONNECTED state (for both data generation and reporting).
Observation 5: The combined set of agreed termination entities for data collection for AIML-enabled CSI enhancement and beam management enhancement consists of gNB, OAM, OTT server, and UE. Of these, support for data collection at the OAM and OTT server could be relevant to SA2.
Observation 6: RAN2 agreed to support periodic, event-based reporting, and on-demand report for data collection for the offline training of NW-side models.
Observation 7: It has been noted during live discussion at previous meetings that the collection of non-standardized datatypes will be required to train UE-side models.
Observation 8: It hasn’t yet been motivated how UE-side models could be trained and stored anywhere other than a UE-side OTT server.
Observation 9: RAN2 has not yet agreed on sufficient details of the model ID and its use to involve SA2.
Observation 10: WT#1.4 does not apply to RAN2.
Observation 11: LPP is the only framework identified for data collection that carries positioning measurements from a UE, and LPP terminates in the LMF.
Observation 12: There is no mechanism to carry UE positioning measurements from an LMF to an entity that would train UE-side models.
Observation 13: The combined set of agreed termination entities for data collection for AIML-enabled positioning enhancement consists of gNB, OAM, LMF, OTT server, and UE. Of these, support for data collection at the OAM and OTT server could be relevant to SA2, and access to the data could be relevant for the LMF.
And proposed the following:
Proposal 1: For WT#1.1, the guidance from RAN2 is that data collection for offline training for the CSI feedback enhancement and beam management use cases should focus on RRC_CONNECTED state, support periodic, event-based reporting, and on-demand reporting, support the collection of standardized and non-standardized datatypes, and should support data collection to terminate at the OAM and an OTT server.
Proposal 2: To support data collection for offline training terminating at the OAM, RAN2 recommends involving SA5 when determining the feasibility of enhancement to existing data collection frameworks.
Proposal 3: RAN2 guidance is to postpone WT#1.2 until model transfer/delivery from the NW to a UE is justified.
Proposal 4: RAN2 guidance is to postpone WT#1.3 until further details of the model ID have been agreed in RAN.
Proposal 5: RAN2 reports that we have no guidance for WT#1.4
Proposal 6: For WT#1.5, the guidance from RAN2 is that data collection for the positioning use case should focus on RRC_CONNECTED state, support periodic, event-based reporting, and on-demand reporting, support the collection of standardized and non-standardized datatypes, and should support data collection to terminate at the OAM and an OTT server.
Proposal 7: RAN2 to send the LS reply provided in the annex in Section 4.
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1. Overall Description:
RAN2 thanks SA2 for asking for the consideration of WT#1 as it relates to our ongoing study item.
RAN2 has been discussing the requirements for data collection for offline training, model transfer/delivery, and the use of a model ID and model management. For data collection, we have captured a list of legacy data collection frameworks in the draft TR 38.843, all but one of which terminate in the gNodeB or LMF. While no formal agreement has been made on the nature of non-standardized datatypes, the motivation is that proprietary types of data such as measurements made by the UE that are used as inputs to their algorithms do not have standardized formats but are required for training the UE-side models.
The latest stable version of the TR can be found here, and the latest draft version from RAN2 can be found here. Chair notes from RAN2#123bis, section 7.16, capture the latest agreements and can be found here.

For WT#1.1, with regard to data collection for offline training for use cases which involve the UE and gNodeB, e.g., CSI feedback enhancement and beam management enhancement, we have the following requirements based on RAN2 agreements:
1. Data collection for offline training should focus on RRC_CONNECTED state.
2. Support periodic, event-based reporting, and on-demand reporting.
3. Support the collection of standardized and non-standardized datatypes.
4. Support data collection to terminate at the OAM and an OTT server.
For WT#1.2 and WT#1.3, RAN2 has not made sufficient progress to provide requirements, and WT#1.4 has no RAN2 relevance as it is a RAN3 related sub-WT.
For WT#1.5, with regard to data collection for offline training for use cases which involve the UE and LMF, e.g., positioning enhancement, we have the following requirements based on RAN2 agreements:
1. Data collection for offline training should focus on RRC_CONNECTED state.
2. Support periodic, event-based reporting, and on-demand reporting.
3. Support the collection of standardized and non-standardized datatypes.
4. Support data collection to terminate at the OAM and an OTT server.

2. Actions:
To SA2 and SA5:
ACTION: 	RAN2 respectfully asks SA2 and SA5 to consider the following guidance and requirements on the sub-WTs, WT#1.1, WT#1.2, WT#1.3, WT#1.4, WT#1.5, of WT#1.

3. Date of Next TSG-RAN WG2 Meeting:
RAN2#124	from 2023-11-13	to 2023-11-17		Chicago, US







