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	Reason for change:
	In RAN3 Rel.18 AI/ML normative work, three AI/ML-driven use cases, i.e., energy saving, load balancing and mobility robust optimization, have been considered. For each of the use case, the input data for AI/ML model, the output data from the AI/ML model and the feedback data to the AI/ML model have been normatively specified for the scenario where AI/ML models are deployed in the gNodeB-CU. In RAN 3 Rel. 19, this will be studied further for other use cases such as capacity and coverage optimization and RAN slicing. 

Considering that multiple AI/ML models (one per RAN use case) may be concurrently deployed for generating inferences in gNodeB-CU, more than one AI/ML model may simultaneously impact the same PM (s). In other words, with AI/ML, in contrast to rule-based solutions, the possible network configuration changes may be done automatically in the gNodeB and may even be done at the same time for some RAN functionalities. Thus, it can be challenging for the operator to hold an AI/ML model accountable for PM improvement (or drop).

	
	

	Summary of change:
	1) A new measurement family “MLG (measurements related to ML models in gNB)” is introduced.
2) A new use case on “Monitoring of gNB ML models measurements” is introduced.
3) A new measurement “Distribution of ML models usage in gNB” is introduced.
4) A new measurement “Distribution of ML models impact on gNB performance measurements” is introduced. 

	
	

	Consequences if not approved:
	The operator has no confidence on AI/ML-based solutions deployed in gNB without proper perfromance monitoring. Additionally, the operator cannot  evaluate the impact of AI/ML models on a specific gNB performance measurement.
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[bookmark: _Toc145949649]Start of First change
[bookmark: _Toc20132203][bookmark: _Toc27473238][bookmark: _Toc35955891][bookmark: _Toc44491855][bookmark: _Toc51689782][bookmark: _Toc51750456][bookmark: _Toc51774716][bookmark: _Toc51775330][bookmark: _Toc51775946][bookmark: _Toc58515329][bookmark: _Toc155701308][bookmark: _Toc20132517][bookmark: _Toc27473610][bookmark: _Toc35956288][bookmark: _Toc44492298][bookmark: _Toc51690231][bookmark: _Toc51750926][bookmark: _Toc51775186][bookmark: _Toc51775800][bookmark: _Toc51776416][bookmark: _Toc58515802][bookmark: _Toc155701985]3.3	Measurement family
The measurement names defined in the present document are all beginning with a prefix containing the measurement family name. This family name identifies all measurements which relate to a given functionality and it may be used for measurement administration.
The list of families currently used in the present document is as follows:
-	DRB (measurements related to Data Radio Bearer).
-	RRC (measurements related to Radio Resource Control).
-	UECNTX (measurements related to UE Context).
-	RRU (measurements related to Radio Resource Utilization).
-	RM (measurements related to Registration Management).
-	SM (measurements related to Session Management).
-	GTP (measurements related to GTP Management).
-	IP (measurements related to IP Management).
-	PA (measurements related to Policy Association).
-	MM (measurements related to Mobility Management).
-	VR (measurements related to Virtualized Resource).
-	CARR (measurements related to Carrier).
-	QF (measurements related to QoS Flow).
-	AT (measurements related to Application Triggering).
-	SMS (measurements related to Short Message Service).
-	PEE (measurements related to Power, Energy and Environment).
-	NFS (measurements related to NF service).
-	PFD (measurements related to Packet Flow Description).
-	RACH (measurements related to Random Access Channel).
-	MR (measurements related to Measurement Report). 
-	L1M (measurements related to Layer 1 Measurement). 
-	NSS (measurements related to Network Slice Selection).
-	PAG (measurements related to Paging). 
-	NIDD (measurements related to Non-IP Data Delivery).
-	EPP (measurements related to external parameter provisioning).
-	TI (measurements related to traffic influence).
-	CE (measurements related to Connection Establishment).
-	SPP (measurements related to Service Parameter Provisioning).
-	BDTP (measurements related to Background Data Transfer Policy).
-	DM (measurements related to Data Management).
-	AFQ (measurements related to AF session with QoS).
-	UCM (measurements related to UE radio Capability Management).
-	PAU (measurements related to Policy Authorization).
-	EEX (measurements related to Event Exposure).
-	SDM (measurements related to subscriber data management).
-	PPV (measurements related to parameter provisioning).
-	DIS (measurements related to discovery).
-	Location Management (measurements related to Location Management).
-	SP (measurement related to service provisioning).
     -     DANS (measurements related to Data Analytics Service).
     -	MLG (measurements related to ML models in gNB).
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[bookmark: _Toc20132207][bookmark: _Toc27473242][bookmark: _Toc35955895][bookmark: _Toc44491859][bookmark: _Toc51689786][bookmark: _Toc51750460][bookmark: _Toc51774720][bookmark: _Toc51775334][bookmark: _Toc51775950][bookmark: _Toc58515333][bookmark: _Toc155701316]5.1	Performance measurements for gNB
[bookmark: _Toc20132208][bookmark: _Toc27473243][bookmark: _Toc35955897][bookmark: _Toc44491861][bookmark: _Toc51689788][bookmark: _Toc51750462][bookmark: _Toc51774722][bookmark: _Toc51775336][bookmark: _Toc51775952][bookmark: _Toc58515335][bookmark: _Toc155701318]5.1.1	Performance measurements valid for all gNB deployment scenarios
[bookmark: _Toc20132209][bookmark: _Toc27473244][bookmark: _Toc35955898][bookmark: _Toc44491862][bookmark: _Toc51689789][bookmark: _Toc51750463][bookmark: _Toc51774723][bookmark: _Toc51775337][bookmark: _Toc51775953][bookmark: _Toc58515336][bookmark: _Toc155701319]5.1.1.X	gNB ML model related measurements
[bookmark: _Toc155702256]5.1.1.X.1	Distribution of ML models usage in gNB
a)	This measurement provides the distribution of usage of ML models in gNB to generate and provide inferences for a specific time interval. 
b)	CC
c)	This measurement is obtained by the following method:
- for each ML model its usage is determined for a specific time interval;
- the bin with the range corresponding to the ML model usage is selected;
- the value of the counter for the selected bin is incremented by 1
E.g., for a ML model that was used 25 times to generate and provide analytics between time t and t-60 minutes, the counter corresponding to the bin "15-30" is incremented by one
d)	Each measurement is an integer representing the count of ML model usage within the range of the bin
e)	The measurement name has the form MLG.MLModelUsageCount.Bin where Bin indicates the size range which is vendor specific
f)	NRCellCU
g)	Valid for packet switching
h)  5GS
5.1.1.X.2	Distribution of ML models impact on gNB performance measurements
a)	This measurement provides the distribution of the impact of ML models deployed in gNB on a specific gNB performance measurement (defined in 5.1) for a specific time interval. 
b)	CC
c)	This measurement is obtained by the following method:
- for each ML model deployed in gNB its impact on a specific gNB performance measurement is determined for a specific time interval;
- the bin with the range corresponding to the ML model impact is selected;
- the value of the counter for the selected bin is incremented by 1
E.g., for a ML model that generated inferences between time t and t-5 minutes having an impact of 0.8 on a specific gNB performance measurement, the counter corresponding to the bin "0.7 - 1" is incremented by one 
E.g., for a ML model that generated inferences between time t and t-5 minutes having an impact of 0.2 on a specific gNB performance measurement, the counter corresponding to the bin "LOW" is incremented by one
The measurement can be split into subcounters per gNB performance measurement. 
d)	Each measurement is an integer representing the count of ML model impact on gNB performance measurement within the range of the bin
e)	The measurement name has the form MLG.MLModelImpactOnPmCount.Bin where Bin indicates the size range which is vendor specific
f)	NRCellCU
g)	Valid for packet switching
h)	5GS
i)	One usage of this performance measurement is for performance assurance when AI/ML models are used for RAN functionality. Another usage of this performance measurement is to evaluate the impact of AI/ML models on a specific performance measurement for gNB.
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Use cases for performance measurements
A.Y		Monitoring of gNB ML models measurements
In RAN3 Rel.18 AI/ML for NG-RAN work, three AI/ML-driven use cases, i.e., energy saving, load balancing and mobility robust optimization, were considered. For each of the use case, the input data for the AI/ML model, the output data from the AI/ML model and the feedback data to the AI/ML model have been normatively specified for the scenario where AI/ML models are deployed in the gNodeB-CU for recommendations. Furthermore, 3GPP RAN3 Rel. 19 AI/ML for NG-RAN work includes two new use cases, namely, Network Slicing and Coverage and Coverage and Capacity Optimization. 

Considering that different RAN functionality specific AI/ML models can be concurrently operating in inference phase, more than one AI/ML model may simultaneously impact the same gNB PM(s) even in the case where one AI/ML model is intended to be used for a very specific RAN functionality by issuing inference output, e.g., in the form recommendations to an an NG-RAN node that can take an action based on this inference output. That is, an AI/ML model in the NG-RAN, when used in inference phase may impact a gNB PM counter either intentionally (i.e., as part of the functionality to be optimized) or unintentionally. 
A typical example may be an AI/ML model dedicated to UE mobility optimization in the network via proper tuning of the parameters to avoid too late/ too early handover, handover to wrong cell and ping pong effects. In parallel, there may be other AI/ML model(s) dedicated to load balancing and/or energy saving and/or other RAN functionalities which may also change some mobility conditions.
In other words, with AI/ML, in contrast to rule-based solutions, the possible network configuration changes may be done automatically in the gNodeB and may even be done at the same time for some RAN functionalities. Thus, it can be challenging for the operator to hold an AI/ML model accountable for PM improvement (or drop). Such induced ambiguities may further contribute to the lack of confidence operators may have on AI/ML based solutions in gNB. Especially some operators may still prefer to have at least full network monitoring possibility and, thus, see how the executed AI/ML-driven network configuration executed impacts the PM(s) over the operation time.
Therefore, the distribution of ML models usage and the distribution of impact of ML models on gNB performance measurements is important for the operator to understand the network behaviour and to trigger the fallback from AI/ML-based to legacy non-AIML-based RAN functionality if the need arises.
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