	
3GPP TSG-RAN WG3 Meeting #123bis	R3-241829
Changsha, China 15th – 19th  April 2024

Agenda Item:	11.3
Source:	InterDigital
Title:	CCO Use case  
Document for:	Discussion and Agreement
1	Introduction
At the December RAN plenary the study item . Study on enhancements for Artificial Intelligence (AI)/Machine Learning (ML) for NG-RAN
The objectives of the study:
The aim of this study item is to further investigate new AI/ML based use cases and identify enhancements to support AI/ML functionality, and further discussions on the Rel-18 leftovers.
The detailed objectives of the SI are listed as follows:
· Study two new AI/ML based use cases, i.e., Network Slicing and CCO, with existing NG-RAN interfaces and architecture (including non-split architecture and split architecture). 
· Rel-18 leftovers as candidates for normative work, based on the Rel-18 principles, as follows:
-   Mobility optimization for NR-DC
-   Split architecture support for Rel-18 use cases based on the conclusions from Rel-18 WI 
-   Energy Saving enhancements, e.g., Energy Cost Prediction
-   Continuous MDT collection targeting the same UE across RRC states
-   Multi-hop UE trajectory across gNBs
Note: RAN3 should take the Rel-18 discussions into account.
This contribution discusses the new AI/ML CCO use case. 
2. 	Discussion
We have two studies to look back upon when putting together the discussion for this study. Of course, we have the first AI/ML study which defined the Energy Savings, Load Balancing, and Mobility Optimization use cases, and produced the TR 37.817 and the Study on enhancement for Data Collection for NR and EN-DC which looked at CCO and produced TR37.816. So the section on CCO should take the same structure as 37.817 but the baseline inputs should come from the CCO section in 37.816 as a starting point, since AI/ML is heavy in data collection. 
The use case description in 37.816 is a good starting point for the use case description for AI/ML CCO. 
The first two paragraphs are here
Coverage and Capacity Optimization (CCO) is one of the typical operational tasks to optimize the radio access network (RAN). CCO has been identified as a key use case for SON since LTE, which aims to provide the required capacity in the targeted coverage areas and to minimize the interference and maintain an acceptable quality of service in an autonomous way. There is a trade-off between coverage and capacity optimization, capacity enhancements are usually at the expense of service coverage degradations, and vice versa. There is a need to balance and manage the trade-off between the two.
CCO allows the system to periodically adapt to the changes in traffic (i.e. load and location) and the radio environment by automatically adjusting coverage for the cells that serve a certain area for a particular traffic situation. Due to the introduction of beam based antenna structures the set of configurable antenna and RF parameters are multi-dimensional. It is very complex to find the mapping between network configurations with target coverage and capacity performance. To make it feasible, some kind of machine learning techniques could be utilized which will leverage on the data collected in the RAN network. The collected data could be UE measurements, performance measurements, events and other monitoring information, also taking into account beamforming and massive MIMO - related information. These inputs could help the operator firstly identify the coverage and capacity problems, for instance, coverage hole, weak pilot pollution, overshoot coverage and DL and UL channel coverage mismatch and further perform the coverage and capacity optimization. 
Proposal 1: The initial baseline text in the for the CCO use case should be adapted from the 37.816 text.
Section 5.1.2.1 in 37.816 lists what the model addressing CCO would need to detect CCO issues, so it is the perfect starting point for the section of Input of AI/ML-based CCO.
The list is:
-	Per source cell/beam RS measurements from UEs:
-	Per target(s) beam/cell RS measurement from UEs:
	Information on failure events associated to source and target cells, e.g. UE measurements on source and target reference signals, e.g. SSBs, at the time of failure (likely included in RLF Reports).
	Information about RACH access: 
-	Number of RACH attempts made by UEs per Beam/Cell ID of a serving cell and of a target cell.
	Information about successful/failed RACH access together with the cell/beam ID where the access was attempted.
	UE measurements of DL RS of the beam/cell where RACH access is attempted.
-	Interference measurements on a per UE basis (RSRQ):
-	Cell load and other performance information from the target cell and the neighbour cells:
Proposal 2: The initial list of inputs should be the list from 37.816.
Section 5.1.2.2 in 37.816 includes a discussion of possible actions. It discusses the need of exchange of coverage configuration so an obvious output of the AI/ML model would be is Proposed coverage configuration. 
Proposal 3: The initial list of outputs should include proposed coverage configuration. 
3	Proposal
Based on the discussion above, the following observation and the proposal are made:
Proposal 1: The initial baseline text in the for the CCO use case should be adapted from the 37.816 text.
Proposal 2: The initial list of inputs should be the list from 37.816.
Proposal 3: The initial list of outputs should include proposed coverage configuration. 
