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Abstract: this contribution analysis the disunified data collection solutions defined for different use case, different layers and different domains in 5GA, and proposed a unified data collection and exposure/provisioning framework in 6G system, which aims to efficiently satisfy different needs of data collection and exposure/ provisioning in various scenarios such as AIML, sensing, EE, and any future use cases.
---------- Use Case template ----------
5
System and Operational Aspects
Editor's Note: "System and Operational Aspects" facilitates system and network operation features that underpin overall operation, covering aspects that apply across use cases and services, and those that relate to network operations. These aspects include, for example: migration scenarios, interworking with earlier 3GPP systems, interworking with non-3GPP system, roaming and interconnection, network simplification, network sharing, security, privacy, resilience, sustainability and energy efficiency, device diversity, support of legacy services 

5.X
Unified data collection and exposure/provisioning framework
5.x.1
Description
The data collection in the 5GA network is defined for specific use cases, resulting in varying solutions across different use cases, different layers and different domains. The collection of duplicate data occurs when there is lack of coordination between network functions or nodes. The existing data transmission methods based on the control plane are not suitable for transmitting large amounts of data, and therefore, the transmission efficiency needs to be improved. The disunified data collection frameworks in 5GA as described lead to fragment and inefficient data collection process. For example:

· In RAN domain, data collection from UE is based on MDT (Minimization of drive testing) method as defined in TS 37.320 and TS 38.331. 
· For data collection for AIML in Core network, the data collection feature permits NWDAF to retrieve data from various sources (e.g. NF such as AMF, SMF, PCF, NSACF, GMLC, and AF, OAM, etc.), as a basis of the computation of network analytics as defined in TS 23.288. The data collection is performed via SBI between CN NFs, DCCF (Data Collection Coordination Function) is introduced as logical functionality to coordinate data collection in CN, and ADRF (Analytics Data Repository Function) is defined to store the collected data.
· For UE positioning, the input data is collected from UE/RAN to CN via CP/UP path as the basis of the computation of UE location as defined in TS 23.273. 
· To collect data and to expose data between CN domain and AF domain, the Network Exposure mechanism in core network has been defined in clause 5.20, TS 23.501 and clause 4.15, TS 23.502, where the NEF is used as the termination node to isolate both sides. 
· If the data collection is triggered by OTT server in application layer from UE, the UP path may be used with the assistance of DCAF, as defined in TS 26.531.
The 6G system requires a unified framework for data collection and exposure/provisioning, which is essential when compared to 5GA due to the following reasons:
· it is essential to support data collection to satisfy various requirement of different use cases, e.g. various data formate.
· Data comes from various data providers and goes to various data consumers.
· The same data may be collected and used by different data consumers for different service purposes, thus duplicated data collection should be avoided.

· The volume of data collection and transmission is large.
In the Table 1, there are several instances of service and corresponding data types to be collected. Take AI service alone as an example, there is a large amount of data types have been defined in 3GPP apart from those non-standardized ones, and the scale of data volume is usually large from 10k to 100M.

Table 5.x.1-1: Data collection analysis for services in 6G
	Use case category
	Data types
	Data provider
	Data Consumer
	Data volume

	Sensing data collection
(e.g. measurement)
	Sensing measurement data requires further study and discussion. The potential sensing measurement can be channel estimation results, delay, Doppler, angle, signal strength, etc. 
	UE, RAN
	Sensing Function
	Related to use cases: e.g. data rate of measurement is about 10Mbps for objects creating hazards on roads

	AI/ML data collection 
(e.g. AI/ML for air interface, AI/ML for core network)
	- For RAN data collection for Air interface, see TR38.843
- For core network data collection, see the data collection framework in clause 6.2, TS 23.288, and the detailed data type are defined from clause 6.3 to clause 6.21, TS 23.288. 
	CN, RAN, UE, AF
	CN, RAN, UE
	Typically, the internal data collection for AI model training yields tens of thousands of samples.
Related to AI model: e.g. the data volume is about 10k bytes to 100M bytes for AI model of beam management

	Energy Efficiency
	still under the discussion in SA2 R19 EnergySys WID
	CN, OAM
	EIF (Energy Information Function)
	Related to use cases: e.g. could be similar to data volume for charging 

	Positioning, 
	See clause 6, TS 23.273 
	UE, RAN 
	LMF
	Related to use cases

	Network Exposure in core network 
	See clause 5. 20, TS 23.501, and clause 4.15, TS 23.502
	5GC NF, AF
	5GC NF, AF
	Related to use cases

	…
	
	…
	…
	…


In the 6G era, it is essential to design a unified data collection framework from day 1 that supports various scenarios such as AIML, sensing, EE, and any future use cases. This framework should allow various data providers and consumers including UE, RAN, CN OAM or AF to access the data collection system on-demand. The data collection process should be efficient and support both one-time collection and multiple reuses. Similar to 5G, user consent for data collection remains a fundamental requirement in this unified framework. Additionally, it is important to enhance controllability and visibility of UE data for MNOs since users only give consent when their fully visible data is reported.
The unified data collection framework shall support data life cycle management. Data life cycle management is an approach to managing data from data generation to data destruction. The data life cycle management in mobile networks can consist of data generation, data collection coordination, data security and privacy management, data processing, data quality management, etc.
5.x.2
Existing features partly or fully covering the use case functionality
The data collection in the 5GA network is defined for specific use cases, resulting in fragmented solutions. The data collected for one specific purpose can not be reused for other use case if applicable.
Editor’s Note:  further gap analysis is FFS
5.x.3
Potential New Requirements 
[PR 5.X.2.1-001] Based on user consent and operator policy, the 6G system shall support the efficient data collection framework to support various scenarios e.g. AIML/Sensing/EE and any other use cases;

[PR 5.X.2.1-002] Based on user consent and operator policy, the 6G system shall support MNO visibility/controllability of UE data;
Editor’s Note: the definition and levels of MNO visibility/controllability are FFS.



[PR 5.X.2.1-003] Based on user consent and operator policy, the 6G system shall support mechanisms for data life cycle management. 
Editor’s Note: the definition and requirements for data life cycle management are FFS.
