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1. Introduction
This discussion paper focuses the general aspect of AI/ML signalling design.
2. Discussion
2.1. [bookmark: OLE_LINK78][bookmark: OLE_LINK79]Container-based metric IE design
Although we have agreed that DC and disaggregated scenario are considered after there are some agreements on basic aggregated scenario, we should finally support all of these scenarios. Therefore we propose discussing whether we should introduce “container-based metric IE design” so as to minimise specification workload especially when specifying DC and disaggregated scenarios (as well as later enhancements).
Following is a rough summary on what measurement metric IE for AI/ML may be introduced for what RAN3 interface (both Non-UE-associated and UE-associated IEs are included here for convenience):
	New metric IE / IE group
	XnAP
non-UE or HO
	XnAP
SN to MN
	XnAP
MN to SN
	E1AP
UP to CP
	F1AP
DU to CU
	F1AP
CU to DU

	[Non-UE] Current own energy efficiency 
(traffic and/or energy consumption) 
and energy state
	Yes
	-
	-
	Yes
	Yes
	-

	[Non-UE] Predicted own energy efficiency 
(traffic and/or energy consumption)
	Yes
	-
	-
	-
	-
	-

	[Non-UE] Other non-UE performance KPIs
	Yes
	-
	-
	-
	-
	-

	[Non-UE] Predicted own resource status
	Yes
	-
	-
	-
	-
	-

	[UE-associated] Current UE traffic
	Yes
	Yes
	Maybe
	Yes
	Maybe
	-

	[UE-associated] Predicted UE traffic
	Yes
	Maybe
	Maybe
	-
	-
	Maybe

	[UE-associated] Predicted UE location (trajectory)
	Yes
	-
	Maybe
	-
	-
	Maybe

	[UE-associated] UE location information of HO-ed UE as feedback
	Yes
	Maybe
	-
	-
	Maybe
	-

	[UE-associated] Other UE performance metrics, e.g. bitrate, packet loss, packet delay
	Yes
	Yes
	-
	Maybe
	-
	-



Although the tabular is only an initial though and may deviate quite much from the final agreements, one thing is clear: it is quite common that one metric IE needs to be introduced into multiple RAN interfaces.
Observation 1: It is common that one AI/ML metric is delivered across various RAN interfaces.
And unlike the case in exchanging resource status in SON, many metrics here in AI/ML need to be represented each by a rather complex IE structure, e.g. prediction of radio load should first be a list of cells, within each item is a list of SSB area maybe, and within each item is a list of predictions including the predicted radio load of different point of time in the future, along with the accuracy.
Observation 2: The IE structure of AI/ML metrics can be quite complex.
Therefore, it may be a suitable way that those IEs are defined as containers within XnAP (where they are all necessary), and other specs quote these containers directly without copying their definition. (Just like what we did for PRACH configuration, only the direction is opposite.)
Proposal 1: Consider using “container-based metric IE design” when adding new IEs into RAN3 specs, i.e. defining new metrics (either statistical or analytical) as containers in XnAP, and other specs quote these containers directly without copying their definition.
2.2. UE-associated procedure / feedback procedure
Last meeting, we introduced two non-UE-associated elementary procedures to deliver AI/ML metrics (although that TP was not agreed), whereas the view was very split on whether to introduce UE-associated procedures or procedures dedicated for feedback. Some argues that we should introduce procedures dedicated for feedback whereas other argues that what should be introduced in procedures dedicated for UE-associated metrics.
The most typical scenario is retrieving per-UE feedback, especially the UE performance after handover decision (this is common for every use case). However, this is not the full picture from the perspective of AI/ML (or where the view split really stands).
In AI/ML we can categorise the metrics into 4 types:
· Non-UE associated non-feedback metric, e.g. energy consumption (as input), predicted load status.
· Non-UE associated feedback metric, e.g. energy consumption (as ground truth).
· UE associated non-feedback metric, e.g. per-UE data volume (at the SN side, as input).
· UE associated feedback metric, e.g. per-UE data volume (as ground truth), other UE performance metrics.
We can observe that there are non-UE-associated metrics that can be used both as inputs and feedbacks, as well as UE-associated metrics that can be used both as inputs and feedbacks. So, there is obviously no need to separate feedbacks from inputs or outputs.
Observation 3: There are non-UE-associated metrics that can be used both as inputs and feedbacks, as well as UE-associated metrics that can be used both as inputs and feedbacks.
[bookmark: _Hlk122447953]Proposal 2: Do not introduce elementary procedures dedicated for AI/ML feedbacks.
On the other side, one metric cannot be both non-UE-associated and UE-associated simultaneously. It is at least feasible to split non-UE-associated metrics and UE-associated metrics into different elementary procedures. The question is: can we find an easy way to include UE-associated metrics into the non-UE-associated procedures we introduce last meeting?
The answer seems to be no.
During the discussion for the mobility use case last meeting, quite some companies proposed that the UE performance / trajectory feedback can be requested in the handover request message. That is to say, the request of per-UE feedback should be performed separately among UEs within UE-associated messages (one XnAP message request for only one UE).
This is also technically reasonable in our understanding:
· After a UE is handed over toward a target node, it may quickly be handed over to an even further node, and the UE context will be deleted in that case.
· If the request for per-UE feedback is not provided in time toward the target RAN node after the handover take places, the target RAN node may already delete the UE context and thus cannot provide any feedback. Consequently, the statistical will be biased, e.g. the source node may find that every feedback says the UE stayed at the target node for a long time and thus the method to select the handover target is brilliant, but in fact there are many cases that handover target is wrong but those wrongly selected target simply deletes the UE context very soon and thus incapable to provide any feedback.
· Therefore, the request for per-UE feedback should be provided in time, ideally when the HO take places (within the HO request message, or within another message sent along with it).
· In many cases different UEs are handed over at different point of time, i.e. each time only one UE is handed over.
· Each time only one UE’s feedback should be requested.
· UE-associated signalling should be used for requesting feedback.
· UE-associated signalling should also be used for providing the feedback for alignment.
Proposal 3: UE-associated signalling should be used for requesting and providing UE-associated metrics.
For the requesting procedure, we do not have to introduce one separate UE-associated elementary procedure. The request can be included within the existing procedures, e.g.:
· Request for UE performance / trajectory feedback after handover can be included within the Handover Request message (as proposed by many companies last meeting).
· Request for UE traffic collection and UE performance / trajectory feedback in DC scenario can be included within the S-Node Addition / Modification Request message.
The only message that needs to be introduced is the report message, i.e. the message conveying the metric itself. As proposed above, it should be agnostic of whether the metric is used as an input or feedback.
Proposal 4: To introduce a new Class-2 UE-associated procedure to deliver the UE-associated report, e.g. UE-specific traffic volume, UE-specific performance feedback and/or UE-specific trajectory feedback.
Proposal 5: To reuse existing procedures (e.g. Handover Request, S-Node Addition Request) to request the abovementioned report.
3. Conclusion
Observation 1: It is common that one AI/ML metric is delivered across various RAN interfaces.
Observation 2: The IE structure of AI/ML metrics can be quite complex.
Proposal 1: Consider using “container-based metric IE design” when adding new IEs into RAN3 specs, i.e. defining new metrics (either statistical or analytical) as containers in XnAP, and other specs quote these containers directly without copying their definition.
Observation 3: There are non-UE-associated metrics that can be used both as inputs and feedbacks, as well as UE-associated metrics that can be used both as inputs and feedbacks.
Proposal 2: Do not introduce elementary procedures dedicated for AI/ML feedbacks.
Proposal 3: UE-associated signalling should be used for requesting and providing UE-associated metrics.
Proposal 4: To introduce a new Class-2 UE-associated procedure to deliver the UE-associated report, e.g. UE-specific traffic volume, UE-specific performance feedback and/or UE-specific trajectory feedback.
Proposal 5: To reuse existing procedures (e.g. Handover Request, S-Node Addition Request) to request the abovementioned report.
Based on the proposal, we draft 2 Stage 3 TPs [1][2].
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