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Abstract of the contribution: This contribution proposes a set of mechanisms to address the Key Issue #11 "Increasing efficiency of data collection".
1. Discussion
This contribution lists basic solutions for the prevention of high signalling and computation load induced by usage of analytics:
· Mechanisms in order to specify with finer grain the requests or subscriptions from consumer NFs/AFS/OAM to NWDAF, in order to alleviate computation load for the NWDAF and signalling load both on Nnwdaf and Nsmf interfaces.
· Mechanisms in order to alleviate the collection of data from NFs.
These mechanisms refine and extend the principles mentioned in TS 23.288 clause 6.1 (Procedures for data collection).
The general idea for optimisation of protocols footprint is to reduce both message size and occurrences of messages.
	Axis
	Optimisation

	Functional optimisation
	Reduction of the scope of collected information

	Dimensional optimisation
	Reduction of the footprint of collected data (areas, NF instances, etc.)

	Usage optimisation
	Reduction of the frequency or the details of collected data






2.	Proposal
It is proposed to include the following text into the TR 23.700-91.
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Table 6.0-1: Mapping of Solutions to Key Issues
	Solutions
	Key Issues

	1
	11
	
	
	

	2
	4
	
	
	

	3
	15
	
	
	

	4
	12
	
	
	

	X
	11
	
	
	

	
	
	
	
	



* * * * Next change (all new text) * * * *
6.X	Solution #X: Signalling and computation load control by sobriety and efficiency mechanisms
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6.X.1.1	Introduction
This solution includes several mechanisms for the prevention of high signalling and computation load induced by usage of analytics. Such techniques for the minimization of load and data collection can be categorized into two groups:
1)	Sobriety is a set of mechanisms which allows an NWDAF service consumer to relevantly adapt its requests to the NWDAF in order to optimize the usage of resources. For example, avoid implicitly requesting more analytics than really needed. Sobriety addresses the Nnwdaf interface, but also induces a positive impact on NWDAF computation load and signalling load generated by NWDAF data collection.
2)	Efficiency is the set of mechanisms that allows a service producer to optimize the consumption of resources when fulfilling the demands at a given service level. Efficiency addresses the interfaces used by the NWDAF for data collection and the NWDAF internal logic.
The table below provide a non-restrictive list of possible features in order to reduce signalling load.
Table 6.X.1.1-1: Sobriety and efficiency mechanisms
	Optimisation
	Sobriety
	Efficiency

	Functional optimisation
	Fine grain modularity of requested analytics 
	

	Dimensional optimisation
	Extension of existing Analytics Filters to other events

New Analytics Reporting constraints (time granularity, ordering of results)
	Extension of existing Analytics Filters to other events


	Usage optimisation
	Result aggregation

	





6.X.1.2 Sobriety mechanisms
The sobriety mechanisms concern the Nnwdaf interface. They include the following features.
a)	Fine grain modularity of requested analytics 
	This mechanism enables to specify in requests or subscriptions the following features:
-	which subsets of output elements need to be provided for a given analytics (e.g. NF load, resource usage or the analytics "NF load")
	NOTE: This is the same as already specified in TS 23.288 clause 6.6.1 for network performance analytics.
-	which additional computations (e.g. peak value, variance) need to be provided on a given output element. The analytics addressed are those which already provide additional computations (e.g. Service Experience, NF load).
	Such options are to be specified on a per-analytics basis.
b)	Extension of Analytics filters
	This mechanism extends the Analytics Filters (e.g. Areas of Interest) to all relevant analytics. 
Table 6.X.1.2-1: Additional Analytics Filters 
	Existing analytics
	Filters proposed for Rel-17
	Filters already specified in Rel-16

	Slice load level 
	Area of Interest, load level threshold
	None 

	UE Mobility
	GUAMI / AMF Set ID
	Area of Interest

	UE Communication
	SMF/SMF set ID, Area of Interest 
	S-NSSAI, Application Id


	The additional filters provide means in order to reduce the scope of data collection (e.g. Area of Interest).

c)	New Analytics Reporting constraints 
	These parameters enable the service consumer to provide reporting constraints to the NWDAF which may alleviate both computation and signalling load.
-	Time granularity: indicates the minimum and maximum duration of an entry in a list of results (e.g. durations in Mobility, Communication, Congestion, QoS sustainability)
-	Ordering of result objects: indicates criteria for the ordering of objects (e.g. higher load first, higher duration first). This parameter, used in conjunction with the Maximum number of objects requested by the consumer, may help obtaining the most important objects without retrieving a complete list.

d)	Aggregation of results
	There are use cases (e.g. overload) where aggregated analytics (e.g. average load of a set of NFs) may be sufficient to take the first decisions (e.g. trigger overload control and request finer grain analytics).
	This mechanism enables the NWDAF service consumer to indicate whether detailed lists of analytics or aggregated analytics (e.g. average of analytics of a list) are requested. 
-	When detailed lists of analytics are requested, all values among a list are requested. 
-	When aggregation is chosen, a single analytics value is provided for the whole set. 
	The consumption of aggregated analytics minimizes the volume of transferred data between NWDAF and NWDAF consumer and spares the computation of the aggregated by the NWDAF consumer.
	The general rule for aggregation is: the aggregated value is provided with an identical computation rule as done per subset, but performed instead on the whole set. 

	The table below provides proposals for each analytics of TS 23.288.		
Table 6.X.1.2-2: Analytics aggregation per analytics
	Existing analytics
	Aggregation
	Detailed lists

	Slice load level 
(NOTE 1)
	Average load or on the global network (Rel-16) or on an Area of Interest 
	Load per each TA (Rel.17)

	NF Load 
(NOTE 2)
	Average value for a whole NF set
(Rel-17)
	List per each NF in a NF set (Rel-16)

	Network Performance
	A single network performance information entry for the Area of Interest (Rel-17)
	One network performance information entry per Area subset (Rel-16)

	UE Mobility 
(NOTE 3)
	UE location provided with granularity per TA (aggregating cells of each TA)
	UE location provided with granularity per Cell 

	NOTE 1: the Slice Load Level is provided globally in Rel-16, regardless of an area. The proposal for Rel.17 is to add the detailed list of load levels per TA.
NOTE 2: the aggregated value (whole NF set) enables to estimate the global load for coarse grain monitor. In Table 6.5.3-1 of TS 23.288, the values "NF load", "NF status" etc. would be changed into "NF set load", "NF set status" etc. in the case of aggregated value per NF Set.
NOTE 3: the UE location is provided as "TA or cells which the UE stays" in Rel-16 but without control by the NWDAF consumer. The required level of granularity depends on the use case (hand-over, paging, application related-use case). The proposal is to be able to specify in the requests of subscription if the UE location is required per TA or per cell.



6.X.1.3 Efficiency mechanisms
The efficiency mechanisms address the interfaces used by NWDAF for (data collection) and includes the following feature.
a)	Extension of existing Analytics Filters to other events
	This mechanism consists in collecting only the data according to the Analytics Filters. 
	Additional filters could be added in the NF Event Exposure.
Table 6.X.1.3-1: additional Analytics Filters in NFs Event Exposure
	NF
	Filters proposed for Rel-17
	Filters present in Rel-16

	AMF
	
	NSSAI, Area of interest

	SMF
	NSSAI, DNN
	DNAI change type, TrafficDescriptor





[bookmark: _Toc16839386][bookmark: _Toc21087545]6.X.4	New services, and impacts on existing services, entities and interfaces
Editor's Note: This clause lists impacts to existing entities and interfaces. In the 5GC Control Plane, the impacts shall be described in the form of additional NF Services and modifications to existing NF Services.
Additional parameters to be specified on Nnwdaf and Nsmf services.
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