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1	Introduction
At RP#102, a discussion was carried out on Rel19 work on AI/ML for NG-RAN.
In RP-232745 the following scope was endorsed as Baseline for the rel19 work:
· Potential objectives:
· 6 months SI + 12 months WI
· Rel-18 leftovers (depends on Rel-18 outcome), e.g.:
· Mobility optimization
· NR-DC
· UE Trajectory prediction
· Energy saving
· Prediction for energy cost
· Continuous MDT
· At most 2 potential new use case/scenario which benefits from inference-based techniques
· Coverage and Capacity Optimization
· Potential Rel-18 use case enhancements (e.g. new scenarios for ES)
· QoE
· Slicing
· Note: Model training/inference at the DU and/or F1 enhancements must be justified by the use case
· Study: Consider available functionality specified in 5GC (NWDAF, MDAS) in order to align  AI/ML framework between RAN and CN
In the above outcome of discussions, it can be seen that the work in Rel19 should focus on “leftovers” from Rel18, namely all the issues that were raised and were left unresolved during Rel18 or that concerned Rel18 use cases. Additionally, the outcomes indicate that at most two new use cases should be included in Rel19, where such use cases are selected from a down selection made at RAN#102, namely the use cases should be chosen among the following:
·  Coverage and Capacity Optimization
· Potential Rel-18 use case enhancements (e.g. new scenarios for ES)
· QoE
· Slicing
In this paper we outline the content we foresee for the Rel19 work, both for a study phase and for normative phase, including left over topics from Rel18 and new use cases.
[bookmark: _Ref178064866]2	Discussion
2.1	Rel-18 status of AI/ML in NG-RAN 
In Rel-18 normative work in AI/ML was initiated. The three use cases identified in the SI phase have been individually analysed, namely the Network Energy Saving, the Mobility Optimization, and the Load Balancing use cases. Considerable progress has been achieved, where procedures for AI/ML support have been defined. 
Despite the good progress achieved, now that Release 18 reached its end we see that some aspects of the use cases under discussions remained unaddressed. At the same time, there might be new areas of focus for AI/ML support in NG-RAN. Based on the work done in Rel 18, we identify a way forward and specifically what we consider to be useful to study and consequently specify in the course of Rel-19.
2.2	Network Energy Saving open issues
Despite the discussion that took place in RAN3 over the course of multiple 3gpp meetings concerning the metrics to be exchanged and procedures to be specified in support of the Network Energy Saving use case, there are areas in which companies identified benefits but RAN3 has agreed to leave out of Rel18.
One of such areas consists of the use of inferred values of the Energy Cost metric. 
The Energy Cost metric consists of an indexed representation of the energy consumption at an NG-RAN node (gNB/eNB). RAN3 has discussed whether an NG-RAN node, which is the source of a potential traffic offload towards a different NG-RAN node, should signal to the target node a description of an “additional load” and a request to provide an estimation of the Energy Cost assuming that such additional load will be offloaded to a target cell of the target NG-RAN node.
However, during discussions on how to define “additional load” or whether the inferred Energy Cost corresponds to the additional load it was concluded that the solutions made available during Rel18 are all subject to inference inaccuracy that make the solutions not viable. RAN3 has therefore taken a decision to base solutions on Network Energy Saving optimization purely on the exchange of the measured Energy Cost between NG-RAN nodes. 
According to these solutions, a source NG-RAN node may predict the “cost” in terms of energy at a target NG-RAN node for offloading a given amount of traffic on the basis of the previously received measured Energy Cost values and, possibly, by correlating the measured Energy Cost values received with offloading events triggered towards the neighbor NG-RAN node. 
Still, such techniques are limited because the node inferring the Energy Cost is not the node that will eventually serve the offloaded traffic. Only the offloading target NG-RAN node would be able to accurately determine how much energy it will cost to serve such traffic. 
[bookmark: _Hlk133577096]Hence, one topic we see for further discussion for a Rel-19 work item concerns how to enable inference of an Energy Cost due to a potential offloading action. Such work would also involve the definition of “additional load” and the establishment of the procedures needed to request and receive the inferred Energy Cost. Given that this topic was discussed at length during the Rel18 WI phase, we do not see the need to bring it to the study phase for Rel19. Namely, the topic can be directly tackled during Rel19 normative work.
As part of a Rel19 WI, define mechanisms to support inference of an Energy Cost due to a potential offloading action, including the definition of “additional load” and of the procedures needed to request and receive the inferred Energy Cost.

Another topic related to the Network Energy Saving use case consists of collection of information reflecting the UE performance, following actions such as cell deactivations.
RAN3 has so far investigated how to collect metrics reflecting the UE performance after a UE is handed over to a target NG-RAN node. The framework considered is where the mobility action is the result of AI/ML generated inference, hence the UE performance at the mobility target node may be used as a form of “reward” based on which inference can be optimized (e.g., as the result of model retraining).
However, there are use cases where the UE performance is not necessarily related to a mobility action. 
As an example, if a cell is deactivated as the consequence of an AI/ML triggered energy saving decision, the UEs served by the deactivated cell will be offloaded to overlapping neighboring cells. Such offload will increase resource utilization in the neighboring cells, potentially impacting the performance with which UEs already served by the neighboring cells are handled.
There might therefore be the need to collect UE performance metrics for UEs already served at cells neighboring a deactivated cell, which may be affected by the offloading actions carried out to be able to deactivate the cell.
Similarly, the Network Energy Saving use case may be expanded to also take into account not only the network energy consumption but also the UE energy consumption. Namely, it would be useful to obtain not only the UE Performance Feedback from a UE, but also the energy consumption at the UE, so to use such metric as a “reward” to optimize the process of inference. The result of such optimization could be AI/ML based decisions that would not only improve network energy consumption but also UE energy consumption.
In general, the approaches proposed above could be part of an extended Network Energy Saving use case, where feedback is collected from UEs served in areas of neighboring cells subject to energy saving actions (e.g., cells that have been deactivated) and where such feedback may also include UE energy consumption. Given that the latter aspect of the Energy Saving use case was not discussed during Rel18, we propose to include it in the Rel19 study for AI/ML support at NG-RAN.
As part of Rel19 WI, define support of an extended Network Energy Saving use case where feedback is collected from UEs served in areas of neighboring cells subject to energy saving actions (e.g., cells that have been deactivated) and where such feedback may also include UE energy consumption.
2.3 Event based reporting open issues
Another discussion where RAN3 concluded that solutions are left out of the scope of Rel18 concerns the metrics to be exchanged and procedures to be specified in support of event triggered reporting. Many companies identified benefits in event-based reporting. However, due to lack of time, RAN3 could not converge on a set of solutions that would fulfil requirements in this area. One of the use cases that has been discussed but where RAN3 could not converge is the threshold-based event reporting. 
Periodic reporting and one time reporting are supported as part of Rel-18. Periodic reporting is a tool to collect data that is simple and enables collecting large amounts of data. However, it is not the most efficient approach for data collection. It lacks the flexibility one needs to selectively obtain the data when needed. For instance, an ML model might have a poor performance for a certain range of inputs due to insufficient training data for that value region, e.g., if the ML model that predicts energy consumption was not trained with enough data for the case where the node’s resource utilization is high, it will not be able to accurately predict the energy consumption for such scenarios. Collecting data specifically for that range of inputs would be important in order to retrain the model and improve the model performance. 
To facilitate that, companies have proposed in RAN3 to extend the event-based reporting to support measurement-centric events based on threshold conditions to trigger data collection. Such events are easy to define and also enable efficient collection of data by avoiding unnecessary data exchange. It can also reduce the processing and storing requirements of the node by allowing selective retrieval of information that is needed for AI/ML model optimization. This is because the data collected is filtered according to the fulfilment conditions of the defined events and therefore, this approach optimizes the resources needed to transfer and process such data. 
To enable threshold-based event reporting, a similar approach as the one used in 5G NR Measurement events can be considered. Following the general principles used in 5G NR Measurement events, a node can obtain relevant information to support AI/ML in RAN from another node by configuring the latter with a threshold-based condition to trigger AI/ML data reporting. For example, a neighboring node can be configured to initiate data reporting for certain metrics, e.g., energy consumption cost, when the observed metric during a certain time interval exceeds or is below a certain threshold defined in the event configuration. 
Another improvement that we propose with respect to event based reporting is the possibility of configuring different criteria upon which the UE performance feedback is reported for UEs that are handed over to a target cell. The intention of such improvement is to reduce the number of AI/ML measurement configuration initiations and reporting processes. 
Namely, instead of configuring an AI/ML measurement context and triggering independent reporting of UE Performance Feedback for each different condition upon which the UE performance feedback should be generated, it would be highly beneficial to configure all such reporting conditions once and allow the reporting NG-RAN node to report UE Performance Feedback whenever each of the defined conditions is met.
With such enhancement the amount of signaling needed to report UE Performance Feedback and the amount of memory and processing needed to configure AI/ML measurement contexts would be reduced.
Given that this topic was discussed during the Rel18 WI phase, we do not see the need to bring it to the study phase for Rel19. Namely, the topic can be directly tackled during Rel19 normative work.
As part of a Rel19 WI, define mechanisms to support threshold-based conditions and events to trigger AI/ML data reporting.

2.4	Left over enhancements regarding issues discussed in the Load Balancing use case.
After the final meeting of the Rel 18 WI is over, there are certain issues that have remained open and would need to be continued and resolved going forward. These issues concern the proper and efficient functioning of the Data Collection Reporting Initiation and Data Collection Reporting procedures. We could note the following agreements of the last meeting that further shed light on the matter.
Measurement Collection periodicity does not need to be introduced in Rel-18, can be further discussed in R19.
Not introducing a new indicator in Data Collection Update message to indicate the UE performance feedback reporting termination in R18.
These agreements indicate the need for further discussion in order to agree on the best way forward regarding the reporting of the UE Performance Feedback.
Also if we look into the following agreement 
Remove the FFS related to the actions of the NG-RAN node2 and the corresponding FFS in the tabular for the encoding of the Registration Request IE.
we see that it calls for further investigation in order to come to an agreement regarding the Data Collection Request message.
Finally the following agreement
Change the name “Average Packet Loss” IE to “Average Packet Loss DL” IE.
implies that the only Average Packet Loss that can be made available today is for the DL. Obviously the UE performance metrics should also include an Average Packet Loss for UL, which is a very important parameter to evaluate how well a UE is served in a target cell.
While the agreement
[bookmark: _Hlk152104895]Predicted Resource Status IE only includes the SSB Area Radio Resource Status List IE, excluding the DL scheduling PDCCH CCE usage IE and UL scheduling PDCCH CCE usage IE. And remove the FFS on the details of Predicted Resource Status IE.
point to the need to investigate in more detail the IEs from the Resource Status IE for which predictions can be defined. In this respect we would like to point out that enhancements and left over to the Load Balancing use case may also cover the possibility of including Predicted Slice Radio Resource Status information. In fact, such prediction falls in the use case of load balancing because it helps a source node understand what will be the load per slice at a target node, in the future. Therefore, we do not see the need of a specific use case study to introduce the Predicted Slice Radio Resource Status information and we believe this could be done as a simple enhancement to the Load Balancing use case.
[bookmark: _Hlk152104951]We note that all the above left over topics were discussed already in Rel18 and are not in need of a specific study. Therefore, we propose that the left over topics above are addressed in a Rel19 work item.
As part of a Rel19 WI, address the open and unresolved issues encountered in Rel18 for the Load Balancing use case.
2.5 Leftover enhancements left for inference outputs consisting of predictions.
One of the points that warrants clarification is whether the existing values of the Cause IE are sufficient or new values are needed.
According to the agreements reached in Rel 18, the DATA COLLECTION REQUEST message contains two IEs:
· A Reporting Periodicity, used for reporting of requested data (e.g., predictions) in a periodic fashion
· A Requested Prediction Time, used to indicate the point in time for which predictions are provided.
With respect to the agreement below:
Agree to introduce cause value(s) indicating failures due to timing issues. Further discussions are needed on which timing issues to address.
we recall that the “timing issues” captured in the agreement refer to the Reporting Periodicity and a Requested Prediction Time. These two IEs may generate failures concerning timing, hence it is relevant to introduce appropriate cause values in relation to this. 
Two classes of cause values can be identified: 
1) Measurements not available/supported for certain reporting periodicities, 
2) Measurements not available/supported for certain requested prediction times, 
If the requesting node is aware that the reporting node cannot provide the measurements due to one of the causes above, then the requesting node can adapt its behaviour accordingly. If the information carried by these cause values is not revealed, and instead, for example, the requested node indicates a list of failed measurements, or simply fails the request altogether, the requesting node will not be able to deduce why the procedure was failed. The latter implies that similar future errors cannot be prevented.
Therefore, we think that it would be beneficial to support the following failure causes:
· measurement not supported for requested reporting periodicity
· measurement not supported for requested prediction time 
· measurement temporarily not available for requested reporting periodicity
· measurement temporarily not available for requested prediction time

As part of a Rel19 WI, define cause values that indicate failure cases that can occur due to timing issues.
2.6 Left over enhancements regarding issues discussed in the Mobility Optimization use case.
In Rel 18 considerable progress was achieved in the Mobility Optimization use case. However, some issues were left for further investigation in Rel 19. 
One of such issues is whether there is the need to explicitly signal exit conditions for the collection of the UE Trajectory at the target RAN node. 
Another potential open issue concerns whether signalling of the predicted UE trajectory should subject to a request from the requesting node.
Moreover, the Mobility Optimisation use case included in Rel18 also the use case on NR-DC, which has not been tackled in RAN3 due to lack of time. 
We propose to address the issues that were left unresolved during Rel18 for the Mobility Optimisation use case as part of a Rel19 work item.
As part of a Rel19 WI, address remaining and unresolved open points concerning the mobility optimization use case.
2.7 Continuous MDT
RAN3 has discussed at length the problem of how to collect data from UEs, using MDT, in a way to achieve continuous data sets of measurements collected from the same UE across RRC state changes and across mobility events. RAN3 has called this use case and solution area “Continuous MDT”. 
RAN3 has agreed that continuous MDT is beneficial for collection of training data at the OAM. Some of the agreements taken by RAN3 on this subject are reported below:

WA: There are the benefits in enabling UEs to continuously collect MDT measurement across RRC states and to provide to the network such continuous time series of data for the purpose of AI/ML Training/Retraining. The evaluation of gains vs impacts related to the use cases in R18 coming from potential solutions needs to be further discussed. 
The existing MDT framework is used as baseline for data collection from the UE.
Continuous collection of MDT traces is beneficial only for AI/ML training in OAM. Continuous MDT collection is to enable the continuous collection of MDT data from the same UE across RRC state changes (RRC_Connected, RRC_Idle, RRC_Inactive).

During the course of Rel18, RAN3 has identified a number of standardization enhancements that would be needed to make Continuous MDT work. However, due to lack of time, RAN3 has not had the time to conclude on specific solutions to support Continuous MDT.
During the last few meetings, companies have also acknowledged the importance and benefits of improving the UE selection criteria for the selection of UEs in Management Based MDT. The latter is a direct component of continuous MDT because it would allow the OAM to set rules based on which the RAN should select UEs for collection of Continuous MDT data.
[bookmark: _Hlk144462100]We therefore propose to define solutions to support improved granularity of UE selection in management based MDT and to support continuous MDT data collection from the same UE across RRC state changes and across mobility events.
As part of a Rel19 WI, specify solutions to support improved granularity of UE selection in management based MDT and to support continuous MDT data collection from the same UE across RRC state changes and across mobility events.
2.8 New Use Case 1: Dynamic cell shaping

Cell shaping is in its simplest form the beamforming of cell defining reference signals and channels, e.g., SSB that define the cell, and it can capture slowly varying traffic patterns. There can be different levels of cell shaping: 
· Manual cell shaping – operator can manually set cell shapes 
· Automatic semi-static – an algorithm sets (or recommends) cell shapes 
· Automatic dynamic – an algorithm continuously adjusts cell shapes to follow traffic variations

Cell shaping can improve system performance by ensuring system coverage and minimizing system interference. Cell shaping can be particularly useful in the cases of:
· deployment of a new node (densification)  
· when splitting a cell (sectorizing a cell)
· challenging or non-homogenous UE distribution (e.g., hotspot on cell-edge)

Cell shaping can improve link quality by reallocating UEs resulting in coverage improvements. Coverage holes can be removed by tailoring the SSB and broadcasted control information to where UEs are located. Cell shape changes enable improved cell selection and load balancing resulting in reduced load in heavily loaded cells (or layers) by moving users from overloaded to less loaded cells to improve the network resource utilization. This results also in improved throughput.
The cells match the user distribution, are better isolated thus reducing inter-cell interference and improving capacity.
[bookmark: _Toc133579987]Cell shaping can improve coverage and it can give more precise cell shapes matching the user distribution thus reducing inter-cell interference and improving capacity and load balancing.

In Rel-17, work on Coverage and Capacity Optimization (CCO) was completed, where signaling mechanisms between RAN nodes were defined to highlight coverage and capacity issues for affected cells and/or SSB beams and where the gNB-DU can take actions to address the issues by modifying the coverage provided by cells or SSB beams (e.g., cell shaping, cell splitting and cell merging). However, the work carried out for CCO does not take into account the UE performance, which is one of the most important factors CCO tries to optimize.
The effects of dynamic cell shaping are similar to those of Coverage and Capacity optimization but achieved in a more dynamic and reactive way and for different causes, i.e. not only for coverage or capacity adjustments. It is therefore plausible to assume that cell shaping is very useful for coverage and capacity improvement and inter-cell interference reduction. Manual configuration is quite challenging though. It requires to find the optimum balance between coverage, capacity, and quality/interference for every cell in the network taking under consideration every time the effect this change has on the neighboring cells. Furthermore, we should not forget that the network and traffic conditions change dynamically over time. Based upon that, it seems that manually setting and updating of cell shapes is a daunting task that would require a lot of human resources.
[bookmark: _Toc133579988]Manual cell shaping is a daunting task that would require a lot of human resources.

We also see that one essential piece of information needed to optimize the process of cell shaping is feedback on UE performance after cell shaping actions are taken. Indeed, the benefits of cell shaping would be questionable if they resulted in a drop of UE performance.
[bookmark: _Toc133579989]To optimize cell shaping processes, information on the UE performance after cell shaping actions is needed.

[bookmark: _Hlk132701347]AI/ML is the perfect candidate to offer an automated solution for setting and updating cell shapes taking under consideration neighboring cells, the overall network and traffic conditions and UE performance. Based on the above we propose to study and, if beneficial, specify support for AI/ML based cell shaping.
[bookmark: _Toc347823621][bookmark: _Toc347824073][bookmark: _Toc347824246][bookmark: _Toc112169052]Study and, if beneficial, specify support for AI/ML based cell shaping.
2.9 New Use Case 2: AI/ML support for QoE optimization
During the RAN#101 meeting, AI/ML support for QoE optimization was down selected as one possible use case for Rel-19. 
QoE metrics are the only representation that can be achieved at RAN level that reflects the quality of a service at application level and for that we believe that QoE awareness adds considerable value to resource and process management at the NG-RAN.
Mechanisms where the NG-RAN becomes aware of more QoE parameters and where the NG-RAN is able to predict how such parameters may change depending on its own decisions would be of very good value for operators. Ultimately, the optimization steps the NG-RAN could take would directly impact the user experience, which, in turn, increases customers´ satisfaction, a key performance indicator for operators.
We therefore propose to study ways to make the RAN aware of more QoE parameters, or in general to convey to the RAN the metrics from which it can be deduced how the QoE may change. With this an AI/ML algorithm may be able to predict how the QoE would change depending on actions the NG-RAN may take. Such predictions may be exchanged between NG-RAN nodes to bolster awareness of how the QoE may change in the future and foster further network optimization in function of QoE.
Study and, if confirmed beneficial, specify support for AI/ML based QoE optimization.
2.10 Final considerations 
It is important to point out that the Rel19  work shall be planned taking into account the planning and execution of work in Rel18.  
When looking at the list of topics down selected in RP-232745 and reported in Section 1, it can be easily seen that their scope is already wider than the WID for Rel18. Additionally, it is important to note that RAN3 was not able to complete the work planned for Rel18, as it is indicated by the many left over areas where RAN3 could not conclude in Rel18 due to lack of time. 
It is therefore of paramount importance to maintain the scope of work for Rel19 to a contained level, so that RAN3 is able to address all the objectives in the SID/WID in their entireness.
With the above in mind, we believe that:
· A new use case on “Potential Rel-18 use case enhancements (e.g. new scenarios for ES)” is not necessary. This is because the leftover discussions on the Rel18 use cases will already push the Rel18 use cases to further expansions and enhancements. Focusing even more on Rel18 enhancements would detract time that could be dedicated to new use cases, while adding limited value
· A new use case on “Slicing” is not necessary. Indeed, the addition of Predicted Slice Radio Resource Status information could be achieved as part of left over discussions on the Rel18 Load Balancing use case. The Predicted Slice Radio Resource Status information seems to be the only piece of information that may be missing to enable support of AI/ML based mobility and resource management for slicing. In fact, it is already possible today to collect feedback information such as UE Performance and per slice Radio Resource Status, as well as  more granular information on  UE performance such as QoE,  packet delay measurements and more. This already enables the RAN and the OAM to handle slice resource partitions in a dynamic and adaptive way, while ensuring optimal slice based mobility. 
· RP-232745 captured the following: “Study: Consider available functionality specified in 5GC (NWDAF, MDAS) in order to  align  AI/ML framework between RAN and CN”. It has to be clear that the latter does not imply the introduction of a new use case on RAN-CN interactions for AI/ML. Such a use case would be way too dispersive and generic and it could potentially cover any use case foreseeable both at RAN and at CN level. This use case would be very time consuming, while its loose definition may result in non converging/productive work for RAN3. On the other hand, the sentence captured in RP-232745 states that the functionalities available at the 5GC should be considered when carrying out work in Rel19. An appropriate way to take this suggestion into account is to create a use-case centric framework, where 5GC functionalities are considered on a case by case basis.

In light of the above, the following is proposed:
A new use case on “Potential Rel-18 use case enhancements (e.g. new scenarios for ES)” should be down selected because leftover discussions and improvements on the Rel18 use cases will already push the Rel18 use cases to further expansions and enhancements.
A new use case on “Slicing” is not necessary because Predicted Slice Radio Resource Status information could be achieved as part of left over discussions on the Rel18 Load  Balancing use case and because parameters allowing for AI/ML based slice resource and performance management are already available at the NG-RAN.
Take functionalities available at 5GC for AI/ML into account on a case by case basis. Namely, discuss possible NG-RAN/5GC interactions as part of the selected use case discussions and not as a separate use case in itself.
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3	Conclusion
In the previous sections we have analyzed the progress achieved in Rel-18 WI on AI/ML for NG-RAN and based on that we discussed topics for Release 19. We noted that in the Network Energy Saving use case there are open issues that should be tackled and answered. The same we noted about the event-based reporting, where there is still work to be done in order to have a complete solution that enables efficient collection of data by avoiding unnecessary data exchange. Furthermore, we noted the discussion that took place regarding how to collect data from UEs, using MDT, in a way to achieve continuous data sets of measurements collected from the same UE across RRC state changes and across mobility events.  
Apart from the already discussed use cases we investigated dynamic cell shaping and AI/ML for QoE optimization. We also provided general views on other topics that were proposed during RAN3#101.  

Based on the discussion in the previous sections we propose the following:
1. As part of a Rel19 WI, define mechanisms to support inference of an Energy Cost due to a potential offloading action, including the definition of “additional load” and of the procedures needed to request and receive the inferred Energy Cost.
1. As part of Rel19 WI, define support of an extended Network Energy Saving use case where feedback is collected from UEs served in areas of neighboring cells subject to energy saving actions (e.g., cells that have been deactivated) and where such feedback may also include UE energy consumption.
1. As part of a Rel19 WI, define mechanisms to support threshold-based conditions and events to trigger AI/ML data reporting.
1. As part of a Rel19 WI, address the open and unresolved issues encountered in Rel18 for the Load Balancing use case.
1. As part of a Rel19 WI, define cause values that indicate failure cases that can occur due to timing issues
 As part of a Rel19 WI, address remaining and unresolved open points concerning the mobility optimization use case.
As part of a Rel19 WI, specify solutions to support improved granularity of UE selection in management based MDT and to support continuous MDT data collection from the same UE across RRC state changes and across mobility events.
Study and, if beneficial, specify support for AI/ML based cell shaping.
Study and, if confirmed beneficial, specify support for AI/ML based QoE optimization.
A new use case on “Potential Rel-18 use case enhancements (e.g. new scenarios for ES)” should be down selected because leftover discussions and improvements on the Rel18 use cases will already push the Rel18 use cases to further expansions and enhancements.
A new use case on “Slicing” is not necessary because  Predicted Slice Radio Resource Status information could be achieved as part of left over discussions on the Rel18 Load  Balancing use case and because parameters allowing for AI/ML based slice resource and performance management are already available at the NG-RAN.
Take functionalities available at 5GC for AI/ML into account on a case by case basis. Namely, discuss possible NG-RAN/5GC interactions as part of the selected use case discussions and not as a separate use case in itself.

Wepropose to have two RAN3 meetings in the Study Item Phase. The objectives for a Rel19 SID become the following:
[bookmark: _In-sequence_SDU_delivery]Objective 1: Study and, if beneficial, specify support for AI/ML based cell shaping.
Objective 2: Study and, if confirmed beneficial, specify support for AI/ML based QoE optimization.

We note that the scope of the SID needs to match the time duration of the SID, which is 6 months (i.e. 2 RAN3 meetings)
The objectives for a Rel19 WID, to be revised once the outcome of the SI is known, are:
Objective 1 	As part of a Rel19 WI, define mechanisms to support inference of an Energy Cost due to a potential offloading action, including the definition of “additional load” and of the procedures needed to request and receive the inferred Energy Cost.
Objective 2 	As part of Rel19 WI on AI/ML at NG-RAN, define support of an extended Network Energy Saving use case where feedback is collected from UEs served in areas of neighboring cells subject to energy saving actions (e.g., cells that have been deactivated) and where such feedback may also include UE energy consumption.
Objective 3 	As part of a Rel19 WI, define mechanisms to support threshold-based conditions and events to trigger AI/ML data reporting.
Objective 4 	As part of a Rel19 WI, address the open and unresolved issues encountered in Rel18 for the Load Balancing use case.
Objective 5 	As part of a Rel19 WI, define cause values that indicate failure cases that can occur due to timing issues
Objective 6 	As part of a Rel19 WI, address remaining and unresolved open points concerning the mobility optimization use case.
Objective 7 	As part of a Rel19 WI, define solutions to support improved granularity of UE selection in management based MDT and to support continuous MDT data collection from the same UE across RRC state changes and across mobility events.
Note: functionalities available at 5GC for AI/ML should be taken into account on a case by case basis.
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