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Introduction
In the RAN3#120 meeting, the following agreements were captured in the meeting minutes:
It needs to be further discussed whether and how any further granularity needs to be introduced for the selection of measurements to be reported as part of the UE Performance Feedback
The problem of how to signal to the reporting node time configurations for the UE Performance Feedback measurement reporting is acknowledged.
Time configuration for UE Performance Feedback measurement reporting consists at least of:
· Time duration of the UE Performance Feedback measurement collection (the time duration starting at handover execution and including the last UE Performance Feedback report)
· Whether, within such time duration, measurements are reported periodically or one time
· In case of periodic reporting, the period of UE Performance Feedback measurements (whether existing of new IE)
In the following, we present our view on remaining aspects related to UE Performance Feedback, discuss the open point, and put forward our proposals.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Event-triggered reporting
According to the latest agreements, the AI/ML INFORMATION REQUEST message (exact name FFS) contains an implicit indication that UE performance feedback is provided after a handover event. According to the agreed TP for TS 38.423, during the initial phase using the AI/ML Information Reporting Initiation (FFS on the name) procedure, a gNB1 sends a request to gNB2 for reporting UE performance feedback, by setting one or more of the appropriate bits of the Report Characteristics IE. The fourth to seventh bits allow the request of Average UE Throughput DL, Average UE Throughput UL, Average Packet Delay, and Average Packet Loss.
After this initial phase is completed, the “Measurement ID” pair, namely the NG-RAN node1/2 Measurement ID IEs that are included in the AI/ML INFORMATION REQUEST/RESPONSE messages, should be added to the HANDOVER REQUEST message of each relevant UE for which UE performance feedback reporting should be carried out. This means that the UE performance feedback reporting for every handed-over UE for which feedback is requested has the same configuration.
In the RAN3#120 meeting, the following FFS was captured in the meeting minutes:
It needs to be further discussed whether and how any further granularity needs to be introduced for the selection of measurements to be reported as part of the UE Performance Feedback. 
We see the benefits of enabling flexibility in the UE Performance Feedback that can be reported after the execution of a handover.
As an example, the gNB requesting the feedback (gNB1) may be interested in two different UE performance feedback reporting configurations, e.g., one with a one-off reporting and another with periodic reporting for a longer duration. Namely, gNB1 may want to configure UE performance feedback reporting with a shorter reporting duration (e.g., one-off) for UEs with high traffic services (namely services that will generate a meaningful performance reading within a short time of stay in the target cell) and with a longer duration for Ues with low traffic services (where more samples may be needed to deduce the UE performance). However, this is not possible when using the agreed solution because with such approach it is not possible to create event-tailored UE Performance Feedback reporting configurations, i.e., different configurations for different Ues/Hos.
Another reason is that the gNB1 requesting the UE performance feedback may want to select different metrics defined for UE performance feedback (i.e., among Average UE Throughput DL, Average UE Throughput UL, Average Packet Delay, and Average Packet Loss) for different UEs. That can be because for UEs on services like eMBB, only the Average UE Throughput UL/DL might be needed to gain knowledge of the UE performance, while for other services, the full set of metrics (Average UE Throughput DL, Average UE Throughput UL, Average Packet Delay, and Average Packet Loss) is needed to determine the UE performance. With the current solution all the metrics listed in the Report Characteristics would be reported as part of the UE Performance Feedback, hence such differentiation is not possible.
From the above it can be deduced that a solution for UE performance feedback configuration should fulfil the following requirements:
1. Allow for the configuration of different reporting timing depending on the triggering event, e.g., one-off for certain handovers, periodic for a defined time window for other handovers.
2. Allow for the configuration of different metrics to be reported, e.g., Average UE Throughput DL, Average UE Throughput UL, Average Packet Delay, and Average Packet Loss.
Some companies have argued that, to overcome the limitation mentioned above, gNB1 may start multiple AI/ML Information Reporting Initiation procedures for each different type of UE performance feedback. This is not a good and future-proof solution. As more use cases and UE services and traffic types are considered, the potential number of different parallel AI/ML Information Reporting procedures grows substantially. This has two immediate undesirable consequences:
1. The need for the requesting and reporting nodes to maintain multiple AI/ML Information Reporting contexts, many of them with almost the same information and just small differences. This increases memory and processing demands.
2. A waste of signalling resources, both in the multiple different messages for each Information Reporting Initiation (FFS on the name) procedure, and for the multiple different AI/ML INFORMATION UPDATE messages which cannot be aggregated due to the different “Measurement ID” pairs.
Observation 1:  The current solution for UE Performance Feedback reporting leads to a suboptimal performance where, in order to differentiate between different reporting configurations for different UEs/HOs, the NG-RAN needs to maintain multiple measurement configuration contexts and increase the signalling load.
To enable flexibility in the UE Performance Feedback while still overcoming the drawbacks above, we recall two alternatives brought up at the RAN3#120 meeting: UE feedback IE and Event Index IE
UE feedback IE 
This alternative proposes to introduce a UE feedback IE in the Handover Request message to indicate which configured UE performance is required for the handed over UE. The UE feedback IE is configured as a list or bitmap to specify the UE performance that is required in the report. namely which of the Average UE Throughput DL, Average UE Throughput UL, Average Packet Delay, and Average Packet Loss metrics should be reported after the handover.
We see some issues with this approach, which are worth highlighting. 
ISSUE 1: It is already agreed that the class 1 procedure is used to configure UE performance feedback reporting: 
The agreed class1 procedure (AI/ML INFORMATION REQUEST/RESPONSE, the name needs further discussion) is used to configure UE performance feedback reporting
The Report Characteristics IE in the AI/ML INFORMATION REQUEST indicates the type of objects NG-RAN node2 shall perform measurements or prediction on. The fourth to seventh bits of the IE are dedicated for UE performance, i.e., Average UE Throughput DL, Average UE Throughput UL, Average Packet Delay, Average Packet Loss metrics. 
Instead, this alternative proposes to use the HO procedure to configure the UE performance feedback, which is not aligned with the agreements. It becomes unclear how the procedure should work if UE performance information is indicated in both request messages, namely there would be a duplication of measurement configuration functions creating also potential issues such as which measurement configuration should take priority.. 
Another issues is scalability. Namely, any additional UE metric that can be added in the future, would require updating the HO request message, and the AI/ML INFORMATION REQUEST message. 
While updating the AI/ML INFORMATION REQUEST with new measurements is in line with the design principles of this procedure, updating the HANDOVER REQUEST increase the size and complexity of the message and leads to handover delays due to higher processing required for the handover preparation procedures. 
Observation 2:  Using the HO procedure to configure the UE performance feedback reporting contradicts the RAN3 agreement to use the new AI/ML class 1 procedure to configure UE performance feedback reporting. It is unclear how the procedure should work if UE performance information is indicated in both request AI/ML INFORMATION REQUEST and HANDOVER REQUEST messages. 

ISSUE 2: The benefits of partial reporting have already been acknowledged and the procedure for partial reporting is being defined. It will be applicable to all the measurements indicated in the AI/ML INFORMATION REQUEST. At the time of signaling the AI/ML INFORMATION RESPONSE, the reporting node has no knowledge of the UE performances that will be requested upon a HO, and therefore it is not possible to provide any information about what is supported or not.
Including the UE feedback IE in the Handover Request message would require extending the HO preparation procedure to also allow for an indication of the failed measurement configurations for the measurements indicated in the UE feedback IE.  Obviously, such changes would make the Handover Preparation procedures more complex and prone to error, while deteriorating mobility latency (as more time is needed to process the measurement request within the HANDOVER REQUEST and to issue a success/failure). 
Observation 3:  If UE feedback IE is supported, the HO will be delayed if the requesting and reporting node wait until the initiation of the HO procedure to negotiate which UE feedback IE can or cannot be reported.

Event Index IE
This alternative proposes to introduce an Event Index IE in the Handover Request message. Such Event Index is a simple identifier that is also included in the AI/ML Information Request and that indicates a specific set of UE Performance Feedback measurements that should be reported and also the time reporting configuration for them. 
The event index allows to differentiate between different reporting configurations for different UEs/HOs as part of the AI/ML INFORMATION REQUEST message, hence solving the aforementioned issues. Using this approach, all the measurement configurations (UE and non-UE associated) and the triggering criteria are contained in the AI/ML information request instead of unnecessarily splitting it over different procedures.
The requesting node can also obtain information about the supported UE performance metrics much earlier in time as compared to alternative 1, and therefore not impacting the execution time of the HO. 
Observation 4:  The Event Index IE approach
· is consistent with previous RAN3 agreements on how to configure AI/ML measurements,
· does not impact the execution time of the HO, 
· requires minimal changes to the HO request, i.e., inclusion of Event Index,
· It is more future proof, by defining a framework for event configuration that can be easily extended to any additional events/measurements in the future
With this solution, only one AI/ML Information Reporting Initiation procedure needs to be started, and only one AI/ML Information Reporting procedure will be active to report UE Performance Feedback following multiple different configurations.  This will reduce the number of Measurement reporting contexts stored at requesting and reporting nodes and it will substantially reduce the amount of signalling due to the AI/ML INFORMATION UPDATE messages.
Of course, this solution does not prevent an implementation to setup different measurement reporting processes for each event needed. However, this approach opens up for more implementation choices where multiple events are defined in the same measurement reporting procedure, hence saving on memory, processing, and signalling resources.
Proposal 1:  To achieve differentiation of reporting configurations for different UEs/HOs, it is proposed to add an Event Index in the AI/ML INFORMATION REQUEST, which can be associated to a specific UE Performance Feedback reporting timing and reporting characteristics configuration.

The Event Index in Proposal 1 can be encoded as below:

9.2.3.ww	Event Index
This IE provides an identifier of an event that triggers reporting of assistance information:
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Event Index
	M
	
	BITSTRING
(SIZE(128))
	
	
	



This IE can be associated with an event specific reporting timing and reporting characteristics.
The same IE can be added in the Handover Request message together with the already agreed Measurement IDs, as shown below:

9.2.3.M	AI/ML Measurement ID (FFS on the name)
This IE indicates the NG-RAN Node Measurement IDs which identify an AI/ML Information Reporting (name is FFS) context.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	NG-RAN node1 Measurement ID  (FFS on the name)
	M
	
	INTEGER (1..4095,...) 
	Together with NG-RAN node2 Measurement ID, identifies an AI/ML Information Reporting (name is FFS) context.

	NG-RAN node2 Measurement ID  (FFS on the name)
	M
	
	INTEGER (1..4095,...) 
	Together with NG-RAN node1 Measurement ID, identifies an AI/ML Information Reporting (name is FFS) context.

	Event Index
	O
	
	9.2.3.ww
	Identifies a particular event found in an AI/ML Information Reporting (name is FFS) context.



Proposal 2:  The same Event Index IE in the AI/ML INFORMATION REQUEST message (FFS on the name) is also introduced in the HANDOVER REQUEST message to indicate that the UE performance feedback corresponding to the Event Index is requested after completion of this handover.
When the UE performance feedback becomes available at the target gNB, the target gNB can send it to the source gNB in the AI/ML INFORMATION UPDATE message. To increase the robustness of the solution, the Event Index IE may be included with the UE performance feedback reported after the Handover that triggered it (where the HO messages included the same Event Index value). The latter is useful in cases where the UE context at the source NG-RAN node has been removed, hence the XnAP UE ID included with the UE performance feedback is not able to point at a UE context. By means of mapping the UE performance feedback to the Event Index, the receiving NG-RAN node is able to at least deduce that the UE performance feedback received maps to a specific event. The latter can be used to improve AI/ML inference on, e.g., mobility actions.
Proposal 3:  The Event Index IE is included with the UE performance feedback reported in the AI/ML INFORMATION UPDATE, and it takes the same value as the Event Index in the HO messages that triggered the UE performance feedback reporting.
Time reporting configuration for the UE Performance Feedback
Another detail to be discussed is how the target gNB should report the requested information. Namely, once an event is triggered, should there be a one-time reporting, or a periodic reporting, or anything else? During last RAN3 meeting, the following was noted: 
The problem of how to signal to the reporting node time configurations for the UE Performance Feedback measurement reporting is acknowledged.
Time configuration for UE Performance Feedback measurement reporting consists at least of:
· Time duration of the UE Performance Feedback measurement collection (the time duration starting at handover execution and including the last UE Performance Feedback report)
· Whether, within such time duration, measurements are reported periodically or one time
· In case of periodic reporting, the period of UE Performance Feedback measurements (whether existing of new IE)

Simply indicating the existing Reporting Periodicity IE is not enough, because the source gNB may want to control the reporting in other ways. For example, a source gNB may want to define for how long UE performance feedback is received, or it might want to define a specific reporting period for the UE performance feedback.
Further, different UE Performance Feedback configurations may be needed, for example because different UEs may require different number of UE performance feedback samples, depending on whether they are on a high data rate service or on a low data rate service, or different UE Performance Feedback measurements, depending on the type of service the UE is using. 
To fulfil this requirement, we propose to introduce two event related information: 
· An Event Report Characteristics IE, namely a bitstring where each bit indicates which metrics need to be reported for the specific event
·  An Event Reporting Configuration IE, according to which the source gNB can tell the target gNB how the reporting should proceed. we propose to define the Event Reporting Configuration as:
· “Reporting duration”, as an ENUMERATED, where:
· a special value 0 indicates to the target gNB that reporting is a one-time process (one-off)
· other values indicate to the target gNB for how long periodic reporting should last, where the period is described by the existing Reporting Periodicity IE.

Proposal 4:  Add an Event Reporting Configuration IE and Event Report Characteristics IE in the AI/ML INFORMATION REQUEST message (FFS on the name) to indicate whether reporting is one-off or periodic, for how long periodic reporting should last for the particular event and which measurements should be reported per event.
An example of possible implementation for the Event Reporting Configuration IE and Event Report Characteristics IE are shown in the table below:

9.2.3.JJ	Event Reporting Configuration
This IE indicates for how long information is to be reported upon event fulfilment.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Reporting duration
	O
	
	ENUMERATED (0, 1s, 2s, 5s, 10s, 20s, 60s, ...)
	Time duration for which measurements should be reported upon fulfilment of the event in seconds. If the value is zero, reporting occurs only once.
	
	



9.2.3.KK	Event Reporting Characteristics
This IE indicates which objects should be reported upon event fulfilment.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Event Reporting Characteristics
	O
	
	BITSTRING
(SIZE(32))
	Each position in the bitmap indicates the object the NG-RAN node2 is requested to report for the specific event.
First Bit = Average UE Throughput DL,
Second Bit = Average UE Throughput UL,
Third  Bit = Average Packet Delay,
Fourth Bit = Average Packet Loss


FFS on the coding
	
	



The complete procedure based on the proposals above is shown in Figure 1.
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[bookmark: _Ref134190080]Figure 1: Use of Event Index for handover event.


Conclusion
In this contribution, UE Performance Feedback reporting was discussed, taking the latest progress in RAN3 into account. The following Observations and Proposals were derived:
Observation 1:  The current solution for UE Performance Feedback reporting leads to a suboptimal performance where, in order to differentiate between different reporting configurations for different UEs/HOs, the NG-RAN needs to maintain multiple measurement configuration contexts and increase the signalling load.
Observation 2:  Using the HO procedure to configure the UE performance feedback reporting contradicts the RAN3 agreement to use the new AI/ML class 1 procedure to configure UE performance feedback reporting. It is unclear how the procedure should work if UE performance information is indicated in both request AI/ML INFORMATION REQUEST and HANDOVER REQUEST messages. 
Observation 3:  If UE feedback IE is supported, the HO will be delayed if the requesting and reporting node wait until the initiation of the HO procedure to negotiate which UE feedback IE can or cannot be reported.
Observation 4:  The Event Index IE approach
· is consistent with previous RAN3 agreements on how to configure AI/ML measurements,
· does not impact the execution time of the HO, 
· requires minimal changes to the HO request, i.e., inclusion of Event Index,
· It is more future proof, by defining a framework for event configuration that can be easily extended to any additional events/measurements in the future
Proposal 1:  To achieve differentiation of reporting configurations for different UEs/HOs, it is proposed to add an Event Index in the AI/ML INFORMATION REQUEST, which can be associated to a specific UE Performance Feedback reporting timing and reporting characteristics configuration.
Proposal 2:  The same Event Index IE in the AI/ML INFORMATION REQUEST message (FFS on the name) is also introduced in the HANDOVER REQUEST message to indicate that the UE performance feedback corresponding to the Event Index is requested after completion of this handover.
Proposal 3:  The Event Index IE is included with the UE performance feedback reported in the AI/ML INFORMATION UPDATE, and it takes the same value as the Event Index in the HO messages that triggered the UE performance feedback reporting.
Proposal 4:  Add an Event Reporting Configuration IE and Event Report Characteristics IE in the AI/ML INFORMATION REQUEST message (FFS on the name) to indicate whether reporting is one-off or periodic, for how long periodic reporting should last for the particular event and which measurements should be reported per event.

A TP reflecting the proposals above is presented in R3-234293
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