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1. Introduction
This discussion paper focuses impact on XnAP of AI/ML of non-UE-associated metrics IEs.
2. Discussion
2.1. [bookmark: OLE_LINK78][bookmark: OLE_LINK79]Container-based metric IE design
[bookmark: _GoBack]At first we propose discussing whether we should introduce “container-based metric IE design” so as to minimise specification workload.
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
	-
	-
	Maybe
	-
	-

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

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

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

	[UE-associated] Predicted UE traffic
	Yes
	Maybe
	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.
Considering that RAN AI/ML is still premature now and thus it is likely that the IEs introduced in Rel-18, especially predictions, will face future enhancement (e.g. when one find that some enhancement can improve the AI/ML output very much), 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 container directly without copying their definition.
Such design may provide an additional benefit that these containers can be delivered in a transparent manner so the version of the node in middle does not matter.
Such design will be named “container-based metric IE design” for convenience.
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.
Note that UE AP IDs should not be included with the container, since it is different among interfaces and thus cannot be delivered transparently. Cell ID, on the contrary, can be included.
Following we will discuss these non-UE-associated metrics one by one, focusing their impact on XnAP.
2.2. Current own energy efficiency
Last meeting we agreed to introduce metrics on energy efficiency, but the detail was left as FFS.
Energy efficiency for NG-RAN is defined in Section 6.1.1 of TS 28.310 as , where  is the data volume (i.e. traffic) and  is the energy consumption. AI/ML’s goal is to optimise the energy efficiency of the coverage of a gNB and its neighbours combined, i.e. a sum of  divided by a sum of . Therefore what should be delivered over RAN interfaces should be the data volume and the energy consumption separately, rather than the quotient.
Proposal 2: In order to get the total energy efficiency of a node and its neighbour combined, the data volume (i.e. traffic) and the energy consumption should be delivered separately over RAN interfaces.
However there is not any necessity to get the precise per-QoS-level or per-slice data volume as defined in TS 28.552. And for the case of split gNB, it is actually impossible to get any per-F1-U/Xn-U data volume as F1-U/Xn-U tunnels are allocated per DRB and the gNB-CU-UP is never told whether a 38.425 tunnel is an F1-U one or an Xn-U one. A simple per-node “total DL data volume” and “total UL data volume” may be the most practical solution. The error caused by Xn-U tunnels is negligible as our goal is to optimise the energy efficiency of many RAN nodes combined rather than one node.
Proposal 3: The data volume provided over RAN interfaces should be the per-node “total DL data volume” and “total UL data volume” of the providing node, which is the most practical solution.
For the energy consumption metric , the most natural though to follow the “Active energy consumption over a period of time” defined in Annex A.1 of ETSI ES 202 336-12, which seems to be a per-node metric. However, such coarse metric may be too coarse for some usages, especially after finer types of energy saving operation (e.g. turning off part of carrier, turning off some beams) are introduced. Therefore we propose introducing a per-cell metric of energy consumption.
Proposal 4: The energy consumption provided over RAN interfaces should be a per-cell metric of the providing node.
2.3. Predicted own energy efficiency
For predicted own energy efficiency, we think the predicted data volume and the predicted energy consumption of the providing node should be provided separately likewise.
For the case of neighbour energy efficiency, we agreed last meeting that:
	Predicted resource status information of neighbouring NG-RAN node(s) generated by the current NG-RAN node is internally used, and no standard impacts.


We think the prediction on neighbour energy efficiency should be used internally as well, i.e. there is no impact on specifications.
2.4. Current energy state
In TR 37.817 it was captured as:
-	Current energy state (e.g., active, high, low, inactive)
But last meeting its usage was not widely acknowledged. We are neutral on whether it should be introduced, but if it is to be introduced, it should be delivered like the current energy consumption.
Proposal 5: Current energy state, if to be introduced, should be delivered like current energy consumption.
2.5. System KPIs
There were a few system KPIs listed in TR 37.817, e.g.: throughput, delay, RLF of current and neighbouring NG-RAN node, whereas last meeting it was listed as following:
	· UE performance (e.g, UL/DL throughput, packet delay, packet loss)


These KPIs are used either to generate the reward of reinforcement AI/ML model or to monitor 
UE throughput (this is actually a non-UE metric but just named so): There are many metrics on throughput defined in TS 28.552. Maybe per-cell total DL/UL UE throughput (i.e. “DRB.UEThpDl” and “DRB.UEThpUl”) should be delivered at least.
Proposal 6: Per-cell total DL/UL UE throughput (i.e. “DRB.UEThpDl” and “DRB.UEThpUl” in TS 28.552) should be supported to deliver over RAN interfaces. Other metrics on throughput are FFS.
Delay: There are likewise some kinds of delays defined in TS 28.552. Including the “Average delay DL air-interface” and the “Average delay UL on over-the-air interface” (both are per-cell metrics) may be taken as the baseline.
Proposal 7: Per-cell “Average delay DL air-interface” and the “Average delay UL on over-the-air interface” should be supported to deliver over RAN interfaces. Other metrics on delay are FFS.
Some other KPIs were either mentioned in TR 37.817 or captured in the Chairman’s node last meeting. Generally we are neutral on whether they should be supported, but if so we should follow the definition in TS 28.552 whenever possible.
2.6. Predicted own resource status
In TS 23.288 there is some definition for load reporting and load prediction, but generally speaking they are quite limited (e.g. few metrics) and not suitable for RAN scenarios. So we propose defining load prediction IEs from scratch rather than the ones used in TS 23.288.
As of Rel-17 there are following load metrics over XnAP:
· PRB usage (incl. per cell, per-SSB-area, and/or per-S-NSSAI per cell);
· TNL capacity (per cell);
· CAC (per cell and/or per-S-NSSAI per cell);
· Number of active UEs (per cell);
· Number of RRC connections (per cell);
· NR-U channel occupancy time percentage (per cell per NR-U channel);
· NR-U energy detection threshold (per cell per NR-U channel).
In principle all these load metrics can be subject of prediction and delivered over XnAP, i.e. one NG-RAN node request its neighbour node to provide predicted PRB usage for a cell. We are generally open on what metric of prediction should be introduced into XnAP, but maybe the predicted per-cell CAC should be included at least.
Proposal 8: We propose RAN3 to discuss what type of predicted load should be introduced into XnAP. Per-cell CAC may be included at least.
2.7. Accuracy and confidence
In our understanding every quantised prediction (e.g. energy consumption, UE location expressed in geographical coordinates) can be accompanied with an accuracy IE, whereas every non-quantised prediction (e.g. UE location expressed as CGI) can be accompanied with a confidence IE. For the former type, including also the confidence may also be beneficial, which can form a probability distribution along with the accuracy, but we do not think it necessary to consider at this release.
Proposal 9: Every quantised prediction (e.g. energy consumption, UE location expressed in geographical coordinates) can be accompanied with an accuracy IE, whereas every non-quantised prediction (e.g. UE location expressed as CGI) can be accompanied with a confidence IE.
3. Conclusion
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.
Proposal 2: In order to get the total energy efficiency of a node and its neighbour combined, the data volume (i.e. traffic) and the energy consumption should be delivered separately over RAN interfaces.
Proposal 3: The data volume provided over RAN interfaces should be the per-node “total DL data volume” and “total UL data volume” of the providing node, which is the most practical solution.
Proposal 4: The energy consumption provided over RAN interfaces should be a per-cell metric of the providing node.
Proposal 5: Current energy state, if to be introduced, should be delivered like current energy consumption.
Proposal 6: Per-cell total DL/UL UE throughput (i.e. “DRB.UEThpDl” and “DRB.UEThpUl” in TS 28.552) should be supported to deliver over RAN interfaces. Other metrics on throughput are FFS.
Proposal 7: Per-cell “Average delay DL air-interface” and the “Average delay UL on over-the-air interface” should be supported to deliver over RAN interfaces. Other metrics on delay are FFS.
Proposal 8: We propose RAN3 to discuss what type of predicted load should be introduced into XnAP. Per-cell CAC may be included at least.
Proposal 9: Every quantised prediction (e.g. energy consumption, UE location expressed in geographical coordinates) can be accompanied with an accuracy IE, whereas every non-quantised prediction (e.g. UE location expressed as CGI) can be accompanied with a confidence IE.
Based on the proposal, we draft 2 Stage 3 TPs [1][2].
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