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Abstract of the contribution: This paper proposes a new solution for Key Issue #8: UE data as an input for analytics generation.
1
Discussion

At SA2 #136, “Key Issue #8: UE data as an input for analytics generation” was added to TR 23.700-91. One of the issues to be studied as part of this Key Issue is “How the NWDAF collects the UE's information (the method of collection of data).” This p-CR proposes a solution for how the NWDAF collects the UE information. The solution is based on the UE optionally using a new protocol to send data for analytics to the UPF from within a PDU session. This protocol may be similar to the PMF protocol that is used in ATSSS to provide performance measurements between the UE and the PMF. 
The p-CR also addresses the question of “What type of information from the UE could be collected by the network (e.g. NWDAF) as input for analytics generation?”.

The p-CR also provides details of possible analytic information sent from the UE. The possible types of analytic information that can be included in the protocol can generally be divided into 3 categories:

· Application Layer Analytic Information: This type of information directly relates to application layer quality of experience (QoE) and depends on the quality of the end-to-end application layer session. Examples include percentage of dropped packets, observed throughput and MOS.

· Radio Environment Analytics Information: This type of information relates to the UE’s cellular radio conditions. Examples include RSRP, RSRQ, and Power Headroom.

· Environmental Analytic Information: This type of information relates to UE’s environmental context or state. For example, location information positioning information (indoor/outdoor), pedestrian or vehicular, battery level, etc.   
The solution proposes that all 3 types of analytic information can be included in the protocol. However, whether this solution is used to collect Radio Environment Analytics Information will be investigated after the MDT work of TSG RAN is completed.
2
Proposal

This contribution proposes to implement the following updates to TR 23.700-91 v0.3.0.
* * * Start of Change * * *

6.x
Solution for Key Issue #x: Providing UE Analytics to the NWDAF via the User Plane

6.x.1
Description

This clause describes a solution to Key Issue #8: UE data as an input for analytics generation. The solution focuses on addressing the question of How the NWDAF collects the UE's information (the method of collection of data)".
6.x.1.1
Principles of the Solution

The principles of the solution are that the UE uses a PDU session to send data for analytics to the UPF. The UPF provides the data for analytics to the NWDAF. The End-to-End Applications whose PDU sessions get used to carry the analytics information may be unaware of the data collection.

Possible analytic information types that can be included in the header can be divided into 3 categories:

· Application Layer Analytic Information: This type of information directly relates to application layer quality of experience (QoE) and depends on the quality of the end-to-end application layer session.

· Radio Environment Analytics Information: This type of information relates to the UE’s cellular radio conditions.

· Environmental Analytic Information: This type of information relates to UE’s environmental context or state.   

Editor's note:  The actual UE data to be collected by this solution will be adjusted so as not duplicate UE related data being collected by MDT. The UE related data that can be retrieved by the NWDAF via OAM Services will be known once RAN work is completed.

6.x.1.2
Requirements of the Solution
The protocol that is used by the UE to send data for analytics to the UPF should be defined by stage 3. Additionally, the semantics of the analytics data should be defined by stage 3. Stage 2 requirements of the protocol are as follows:

-
The solution is enabled on a PDU Session basis.

-
Whether the UE supports sending data for analytics to the network should be optional for the UE. 
-
Data Analytic Collection Rules are communicated to the UE by the SMF during PDU Session Establsihment and indicate the network's preferences of what analytic data should be collected by the UE (including its frequency of collection, etc.). 
-
What analytic data the UE collects is based on the Data Analytic collection policies.
NOTE:
An existing protocol, such as the PMF protocol (TS 24.193 [x]) or the Network Services Headers (NSH) (RFC 8300 [x]), may be used as a basis for the new protocol to send data for analytics over the user plane.

6.x.1.3
Activating and Indicating Support for the Solution

During PDU Session Establsihment, the UE indicates to the network, in the 5GSM Core Network Capability, if it supports sending data for analytics and if local UE policies dictate that data for analytics may be provided as part of this PDU session.

Data Analytic Collection Rules are based on SM Polices from the PCF and communicated to the UE, by the SMF, via NAS during PDU Session Establishment or PDU Session Modification.

If Data Analytic collection policies dictate that UE data should be collected for analytics and the UE indicated its support in the 5GSM Core Network Capability, then the SMF selects a UPF that supports receiving UE data for analytics and indicates to the UPF, in the N4 Session Establishment/Modification Request, that data should be collected from the UE in the PDU session. 

If NWDAF has subscribed to be notified by the SMF of UEs that support data for analytics, then SMF sends a notification to NWDAF with the UPF ID selected to collect the UE data. The NWDAF subscribes to receive the UE’s data for analytics from the UPF.

6.x.1.4
Providing Analytic Data to the NWDAF

Based on a subscribe operation with the NWDAF, the UPF provides the collected data for analytics to the NWDAF. 

6.x.1.5
Privacy and Integrity Protection of the Analytic Data
Integrity protection and ciphering may be applied to the data for analytics.

6.x.1.6
Content of the Analytic Data 
The protocol may be used to carry Application Layer Analytic Information, Radio Environment Analytics Information, or Environmental Analytic Information. This information may be grouped together collectively as a UE specific Analytics ID the NWDAF subscribed to be notified for.

When the protocol carries Application Layer Analytic Information, the PDU session that carries the data is the same PDU session that carries the associated application layer traffic. Thus, the UPF can indicate to the NWDAF what slice and PDU session ID the analytic information is associated with. 
The following table lists analytic information that may be included by the UE and provided to the NWDAF in order to help the NWDAF to make more intelligent decisions/recommendations to AFs, NFs, and the OAM system.

Table 6.x.1.6-1: Possible Analytic Information that can be collected from the UE

	Information
	Type

	Percentage of Dropped Packets
	Application Layer

	Observed Throughput
	Application Layer

	MOS
	Application Layer

	Application IDs
	Application Layer

	Buffering Percentages
	Application Layer

	Number Packet Retransmissions
	Application Layer

	RSRP
	Radio Environment

	RSRQ
	Radio Environment

	Power Headroom
	Radio Environment

	Wi-Fi Measurements
	Radio Environment

	Number Connection Failures
	Radio Environment

	Percentage Access Availability
	Radio Environment

	Number Packet Retransmissions
	Radio Environment

	Positioning (e.g. geo-referenced radio data from Wi-Fi)
	Environmental

	Positioning (e.g. Indoor/Outdoor)
	Environmental

	Mobility Type (pedestrian/vehicular)
	Environmental

	Mobility Pattern
	Environmental

	Battery Level
	Environmental


Editor's note:  The actual UE data to be collected by this solution will be adjusted so as not duplicate UE related data being collected by MDT. The UE related data that can be retrieved by the NWDAF via OAM Services will be known once RAN work is completed.
6.x.2
Impacts on services, entities and interfaces
UE:

-
Requires support for the new protocol and providing data for analytics.

-
Indicates its support of providing data for analytics in 5GSM Core Network Capability.

-
Sends data for analytics when the SMF indicates, in the PDU Session Establishment Accept, that it should be enabled.

-
Receives Data Analytics Collection Rules from the SMF.
SMF:

-
Receives an indication of the UE's support for providing data for analytics in 5GSM Core Network Capability.

-
If PDU session has multiple UPFs, selects which of these will be the endpoint for the new protocol.

-
Indicates to the UPF, in the N4 Session Establishment/Modification Request, if UE data for analytics is enabled.

-
Recevies Data Analytics Collection Policies from the PCF.

-
Indicates to the UE, in the PDU Session Establishment Accept, the Data Analytics Collection Rules for providing UE specific information for analytics.

PCF:

-
Creates Data Analytics Collection Policies and communicates them to the SMF.

UPF:

-
Requires support for the new protocol.

-
Receives an indication, in the N4 Session Establishment/Modification Request, if UE data for analytics is enabled.

-
Provides the data for analytics to the NWDAF.
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