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Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]RAN3 discussed event-based reporting for a few meetings, and reporting of UE performance feedback is one of the most prominent cases. 
We consider the following agreement:
Introduce into the agreed new request message (AI/ML INFORMATION REQUEST, the name needs further discussion), an indication that UE performance feedback is provided after handover event. Whether the indication is in implicit or explicit way needs to be further discussed.
According to it, the AI/ML INFORMATION REQUEST message (exact name FFS) contains an indication that UE performance feedback is provided after a handover event. According to the agreed TP for 38.423, during the initiation phase, a gNB1 sends an indication to gNB2 to indicate that it wants to receive UE performance feedback, by setting one of the bits of the Report Characteristics IE. 
Some companies think that setting such bit is enough for the gNB2 to understand that UE performance feedback needs to be reported upon a handover event. According to this approach, there is no need to add to the AI/ML INFORMATION REQUEST an explicit event indicator. 
This is one of the interpretations of using an “implicit” indication which tightly couples the requested information (UE performance feedback) to only a very specific event. However, this approach is limiting, due to a few reasons. 
One reason is that the gNB requesting the feedback 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.
As an example, the source node 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 an implicit indication 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.
Observation 1: The use of an implicit indication does not allow to differentiate between different reporting configurations for different UEs/Hos.
Another reason is that the “UE performance feedback” can be of interest for different events. For the time being the only event RAN3 could agree to trigger UE Performance Feedback reporting is a handover. However, “UE performance feedback” could be collected also in relation to an energy saving action (e.g., cell activation/deactivation). 
In the case different events are introduced as the trigger for reporting, it is also plausible to assume that different feedback information might be required for each event. For example, an HO event may require reporting of UE performance feedback, but a cell activation/deactivation event may require the reporting of UE performance feedback (for the UEs affected by such action) and energy cost.
Hence, if different sets of information need to be triggered for different events, using an implicit indication is limiting as it does not allow to define different sets of information to be collected per different events. The only way to do this would be by configuring different measurement reporting processes, but this would considerably increase the signalling load (consider that multiple sets of periodic AI/ML INFORMATION UPDATE messages will be received)  
Observation 2: The use of an implicit indication does not allow to differentiate between different events triggering the reporting of different sets of information, including the UE performance feedback.

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. Be ready to identify other events and dedicated sets of information reporting per event, e.g., cell activation/deactivation.

To fulfil the requirements above, an implicit indication in the AI/ML Information Request is not sufficient and additional information is needed.
Conclusion 1: To achieve differentiation of reporting timing configuration per event and to enable future support for more events, an implicit event indication in the AI/ML INFORMATION REQUEST is not sufficient. An explicit indication is required.
Some companies proposed that such additional information can consist of the “Measurement ID”, namely the NG-RAN node1/2 Measurement ID IEs that is already added in the AI/ML INFORMATION REQUEST message, and that would be added also to the HANDOVER REQUEST message, in order to identify the handover events that would trigger UE Performance Feedback reporting. However, if multiple events (e.g. events with different reporting timing) need to be configured by means of the same AI/ML Information Reporting procedure, this approach is not sufficient because the “Measurement IDs” would be the same for all the events configured via the same procedure. Hence, use of the measurement ID does not allow to address requirements 1) and 2) above.
Observation 3: The use of Measurement IDs as an event trigger indication does not achieve differentiation of reporting timing configuration per event and it does not enable future support for more events.

One approach that enables to achieve differentiation of reporting timing configuration per event and that enables future support for more events is to adopt an explicit triggering indication that can take a different value per event. Such explicit event trigger indication can be called Event Index for simplicity and it can take the following encoding:

9.2.2.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
	IE/Group Name
	Presence

	Event Index
	M
	
	BITSTRING
(SIZE(128))
	
	
	




Proposal 1: Add an Event Index IE in the AI/ML INFORMATION REQUEST message (FFS on the name) to let the receiver identify the event triggering the report (for instance a handover event) and the event reporting configuration for it.

Considering now the following agreement:
Introduce a trigger indication in the HO request message to indicate that UE performance feedback is requested after HO completion. The details of indication need to be discussed.
The “trigger indication” to be introduced in the HANDOVER REQUEST message can simply be the Event Index IE just discussed. When the target gNB receives this information, it can match the Event Index received in the AI/ML INFORMATION REQUEST message and becomes aware that this is one of the handovers for which UE performance feedback should be provided to the source gNB.
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 UE performance feedback 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 (FFS on the name). To increase the robustness of the solution, the Event Index 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 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.
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? Simply indicating a reporting periodicity is not enough, because the source gNB may want to control the reporting in other ways. As mentioned before, different UEs may require more or less UE Performance Feedback samples, depending on whether they are on a high data rate service or on a low data rate service. 
To fulfil this requirement, we propose to introduce an Event Reporting Configuration IE, according to which the source gNB can tell the target gNB how the reporting should proceed. To limit the complexity, we propose to define the Event Reporting Configuration simply as a “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.
Proposal 4: Add an Event Reporting Configuration IE in the AI/ML INFORMATION REQUEST message (FFS on the name) to indicate for how long periodic reporting should last.


An example of possible implementation for the Event Reporting Configuration IE is 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
	IE/Group Name
	Presence

	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.
	
	




The complete procedure based on an explicit indication, is shown in Figure 1.

[image: ]
Figure 1 -  Use of Event Index for handover event


Possible implementation
In light of the above discussion and based on the agreed BLCR in R3-231042, the AI-ML INFORMATION REQUEST which is part of the AIML Assistance Data Reporting Initiation procedure, is shown below. 


9.1.3.CC	AI/ML INFORMATION REQUEST (FFS on the name)
This message is sent by NG-RAN node1 to NG-RAN node2 to initiate the requested AI/ML related information reporting according to the parameters given in the message.
Direction: NG-RAN node1  NG-RAN node2.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3.1
	
	YES
	reject

	NG-RAN node1 Measurement ID (FFS on the name)
	M
	
	INTEGER (1..4095,...) 
	Allocated by NG-RAN node1
	YES
	reject

	NG-RAN node2 Measurement ID (FFS on the name)
	C-ifRegistrationRequestStop
	
	INTEGER (1..4095,...)
	Allocated by NG-RAN node2
	YES
	ignore

	Registration Request
	M
	
	ENUMERATED(start, stop, …) (FFS on others)
	Type of request for which the AI/ML related information is required.
	YES
	reject

	Report Characteristics
	C-ifRegistrationRequestStart
	
	BITSTRING
(SIZE(32))
	Each position in the bitmap indicates the object the NG-RAN node2 is requested to report.
First Bit = Predicted Radio Resource Status,
Second Bit = Predicted Number of Active UEs,
Third Bit = Predicted RRC connections 
Fourth Bit = UE Performance

FFS on the coding
	YES
	reject

	Cell To Report List
	
	0..1
	
	Cell ID list to which the request applies.
	YES
	reject

	>Cell To Report Item
	
	1 .. <maxnoofCellsinNG-RANnode>
	
	
	–
	

	>>Cell ID
	M
	
	Global NG-RAN Cell Identity
9.2.2.27

	
	–
	

	Reporting Periodicity
	O
	
	ENUMERATED(500ms, 1000ms, 2000ms, 5000ms, 10000ms, …)
	Periodicity that can be used for reporting of requested objects. Also used as the averaging window length for all objects if supported.
	YES
	reject

	Event List
	
	0..1
	
	List of events upon which the requested information is reported.
	YES
	reject

	>Event Item
	
	1 .. <maxnoofEvents>
	
	
	–
	

	>>Event Configuration 
	M
	
	9.2.3.zz
	
	–
	



	Condition
	Explanation

	ifRegistrationRequestStop
	This IE shall be present if the Registration Request IE is set to the value "stop". 

	ifRegistrationRequestStart
	This IE shall be present if the Registration Request IE is set to the value "start".



	Range bound
	Explanation

	maxnoofCellsinNG-RANnode
	Maximum no. cells that can be served by a NG-RAN node. Value is 16384.



[bookmark: _Toc20955273][bookmark: _Toc29991470][bookmark: _Toc36555870][bookmark: _Toc44497592][bookmark: _Toc45107980][bookmark: _Toc45901600][bookmark: _Toc51850679][bookmark: _Toc56693682][bookmark: _Toc64447225][bookmark: _Toc66286719][bookmark: _Toc74151414][bookmark: _Toc88653887][bookmark: _Toc97904243][bookmark: _Toc98868330][bookmark: _Toc105174615][bookmark: _Toc106109452][bookmark: _Toc113825273]9.2.3.zz	Event Configuration
This IE provides the configuration for one event for AI/ML: 
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	IE/Group Name
	Presence

	Event Fulfilment Conditions
	M
	
	9.2.3.KK
	Describes the conditions that determine if an event is fulfilled.
	–
	

	Event Reporting Configuration
	M
	
	9.2.3.JJ
	Describes the event reporting configuration.
	
	



9.2.3.KK	Event Fulfilment Conditions
This IE provides the configuration of metrics conditions upon which an event for AI/ML is fulfilled:
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	IE/Group Name
	Presence

	Event Index
	O
	
	9.2.3.ww
	identifier of an event that triggers reporting of assistance information. 
	
	




9.2.2.ww	Event Index
This IE provides an identifier of an event that triggers reporting of AI-ML assistance information:
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	IE/Group Name
	Presence

	Event Index
	M
	
	BITSTRING
(SIZE(128))
	
	
	




9.2..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
	IE/Group Name
	Presence

	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.
	
	





9.1.3.FF	AI/ML INFORMATION UPDATE (FFS on the name)
This message is sent by NG-RAN node2 to NG-RAN node1 to report the requested AI/ML related information.
Direction: NG-RAN node2  NG-RAN node1.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3.1
	
	YES
	ignore

	NG-RAN node1 Measurement ID (FFS on the name)
	M
	
	INTEGER (1..4095,...)
	Allocated by NG-RAN node1
	YES
	reject

	NG-RAN node2 Measurement ID (FFS on the name)
	M
	
	INTEGER (1..4095,...)
	Allocated by NG-RAN node2
	YES
	reject

	Cell AI/ML Info Result (FFS on the name)
	
	0..1
	
	
	YES
	ignorereject

	>Cell AI/ML Info Result Item  (FFS on the name)
	
	1 .. < maxnoofCellsinNG-RANnode >
	
	
	
	

	>>Cell ID
	M
	
	Global NG-RAN Cell Identity
9.2.2.27

	
	–
	

	>>Predicted Radio Resources Status
	O
	
	9.2.2.50
	
	–
	

	>>Predicted Number of Active UEs 
	O
	
	9.2.2.62
	
	–-
	

	>>Predicted RRC Connections
	O
	
	9.2.2.56
	
	–
	

	>>FFS
	
	
	
	
	
	

	UE Performance Result List (FFS)
	
	0..1
	
	
	YES
	reject

	>UE performance Result Item
	
	1 .. < maxnoofUEPerformance >
	
	
	
	

	>>UE Performance
	M
	
	9.2.3.Y
	
	
	

	>>UE Assistant Identifier
	O
	
	NG-RAN node UE XnAP ID
9.2.3.16
	
	YES
	ignore

	>>Event Index
	O
	
	9.2.3.ww
	It indicates that information configured for the event should be reported upon completion of the HO 
	
	



	Range bound
	Explanation

	maxnoofCellsinNG-RANnode
	Maximum no. cells that can be served by a NG-RAN node. Value is 16384.

	maxnoofUEPerformance
	Maximum number of UE Performance Feedback that can be reported. Value is FFS




9.2.3.Y	UE Performance
This IE indicates the UE performance measurements metrics.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Average UE Throughput DL
	O
	
	9.2.3.4
	

	Average UE Throughput UL
	O
	
	9.2.3.4
	

	Average Packet Delay
	O
	
	FFS
	

	Average Packet Loss
	O
	
	FFS
	




As discussed above, the HANDOVER REQUEST can include an explicit trigger, the “Event Index”, to initiate the reporting of UE Performance upon a HO completion. An example of how this could be specified is shown here:
[bookmark: _Toc20955180][bookmark: _Toc29991375][bookmark: _Toc36555775][bookmark: _Toc44497482][bookmark: _Toc45107870][bookmark: _Toc45901490][bookmark: _Toc51850569][bookmark: _Toc56693572][bookmark: _Toc64447115][bookmark: _Toc66286609][bookmark: _Toc74151304][bookmark: _Toc88653776][bookmark: _Toc97904132][bookmark: _Toc98868197][bookmark: _Toc105174481][bookmark: _Toc106109318][bookmark: _Toc113825139]9.1.1.1	HANDOVER REQUEST
This message is sent by the source NG-RAN node to the target NG-RAN node to request the preparation of resources for a handover.
Direction: source NG-RAN node  target NG-RAN node.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3.1
	
	YES
	reject

	Source NG-RAN node UE XnAP ID reference
	M
	
	NG-RAN node UE XnAP ID
9.2.3.16
	Allocated at the source NG-RAN node
	YES
	reject

	Cause
	M
	
	9.2.3.2
	
	YES
	reject

	Target Cell Global ID
	M
	
	9.2.3.25
	Includes either an E-UTRA CGI or an NR CGI
	YES
	reject

	(skip unchanged)

	Event Index
	O
	
	9.2.2.ww
	It indicates that assistance information are reported upon completion of the HO 
	
	




Conclusion
In this paper the discussion on per event reporting of feedback information was tackled.
The following observations and conclusions were deduced:
Observation 1: The use of an implicit indication does not allow to differentiate between different events triggering the reporting of different sets of information, including the UE performance feedback.
Observation 2: The use of an implicit indication does not allow to differentiate between different reporting configurations for different UEs/HOs.
Conclusion 1: To achieve differentiation of report timing configuration per event and to enable future support for more events, an implicit event indication in the AI/ML INFORMATION REQUEST is not sufficient. An explicit indication is required
Observation 3: The use of Measurement IDs as an event trigger indication does not achieve differentiation of report timing configuration per event and it does not enable future support for more events.
Proposal 1: Add an Event Index IE in the AI/ML INFORMATION REQUEST message (FFS on the name) to let the receiver identify the event triggering the report (for instance a handover event) and the event reporting configuration for it.
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 UE performance feedback is requested after completion of this handover.
Proposal 3: the Event Index is included with the UE Performance Feedback reported in the AI/ML INFORMATION UPDATE and it takes the same value of the Event Index in the HO messages that triggered the UE Performance Feedback reporting
Proposal 4: Add an Event Reporting Configuration IE in the AI/ML INFORMATION REQUEST message (FFS on the name) to indicate for how long periodic reporting should last.

A TP reflecting the conclusions and proposals above is presented in R3-231603
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