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Abstract of the contribution: The contribution proposes a new solution, i.e. NWDAF assisted URSP for ProSe communication, for KI#6.
1. Introduction
Proximity based Services (ProSe) in 5GS enables direct discovery, direct communication and UE-to-Network Relay between 5G UEs in proximity as specified in TS 23.304 [yy]. For UE-to-Network Relay, a new Route Selection Descriptor (RSD), i.e. "5G ProSe Layer-3 UE-to-Network Relay Offload indication", is defined in URSP. This RSD instructs the UE, which has established a connection with a ProSe Layer-3 UE-to-Network Relay, to route the application traffic via the ProSe Layer-3 UE-to-Network Relay outside of a PDU Session.

Network analytics can be leveraged to assist the PCF to determine the setting of such a RSD, so that the optimum service experience, UE performance and/or network performance can be achieved.
2. Proposal

It is proposed to agree the following changes to 3GPP TR 23.700-81.

* * * 1st Change * * * *

6.x
Solution #X: NWDAF assisted URSP for ProSe communication

6.x.1
Description

This solution addresses Key Issue #6: NWDAF-assisted URSP.

Proximity based Services (ProSe) in 5GS enables direct discovery, direct communication and UE-to-Network Relay between 5G UEs in proximity as specified in TS 23.304 [yy]. For UE-to-Network Relay, a new Route Selection Descriptor (RSD), i.e. "5G ProSe Layer-3 UE-to-Network Relay Offload indication", is defined in URSP. This RSD instructs the UE, which has established a connection with a ProSe Layer-3 UE-to-Network Relay, to route the application traffic via the ProSe Layer-3 UE-to-Network Relay outside of a PDU Session.

This solution proposes to leverage network analytics to assist the network to determine the setting of such a RSD, so that the optimum service experience, UE performance and/or network performance can be achieved.

The existing Observed Service Experience analytics can be reused with enhancements to support network analytics for ProSe UE-to-Network Relay communication. The service consumer can be the PCF.

The analytics consumer indicates the following information in the request or subscription:

-
Analytics ID = "Service Experience";

-
Target of Analytics Reporting: one or more SUPI(s) or Internal Group Identifier(s), or "any UE";

-
Analytics Filter Information: Application ID, S-NSSAI, DNN, Relay Service Code (RSC), Area of Interest;

-
optionally, other parameters as specified in clause 6.4.1 of TS 23.288 [5].
6.x.2
Input Data

In addition to the input data defined in clause 6.4.2 of TS 23.288 [5], input data specific for ProSe UE-to-Network Relay communication service experience analytics are collected by the NWDAF from the AF, other 5GC NFs and the UE (/UE application), as shown in Table 6.x.2-1, Table 6.x.2-2 and Table 6.x.2-3.

Table 6.x.2-1: Service Data from AF

	Information
	Source
	Description

	Relay Service Code
	AF
	Identification of a connectivity service that the 5G ProSe UE-to-Network Relay UE provides to a 5G ProSe Remote UE.


Table 6.x.2-2: Network data from 5GC NF

	Information
	Source
	Description

	DNN
	SMF
	Identifies the Network Slice used for the relay traffic.

	S-NSSAI
	SMF
	Identifies the DN used for the relay traffic.

	Relay Service Code
	DDNMF
	Identification of a connectivity service that the 5G ProSe UE-to-Network Relay UE provides to a 5G ProSe Remote UE.

	QFI
	DDNMF
	QoS Flow Identifier.

	QoS flow Bit Rate
	DDNMF
	The bit rate of the QoS flow relayed by the 5G ProSe UE-to-Network Relay UE

	UE location
	DDNMF
	Indicating the UE location information (e.g. TAI list, gNB ID, geographical area, etc).


Table 6.x.2-3: Data from UE (/UE application) via AF
	Information
	Source
	Description

	Application ID
	UE
	To identify the service.

	Relay Service Code
	UE
	Identification of a connectivity service that the 5G ProSe UE-to-Network Relay provides to a 5G ProSe Remote UE.

	QoE metrics
	UE
	QoE observed at the UE(s) for the 5G ProSe UE-to-Network Relay communication.


6.x.3
Output Analytics

The NWDAF derives the statistics and/or predictions for ProSe UE-to-Network Relay communication service experience, as defined in Table 6.x.3-1 and Table 6.x.3-2.

Table 6.x.3-1: ProSe UE-to-Network Relay communication service experience statistics

	Information
	Description

	ProSe UE-to-Network Relay communication service experiences (0..max)
	List of observed service experience information for each application.

	> Application ID
	Identification of the service.

	> S-NSSAI
	Identifies the Network Slice used for the relay traffic.

	> DNN
	Identifies the DN used for the relay traffic.

	> Relay Service Code
	Identification of the connectivity service that the 5G ProSe UE-to-Network Relay UE provides to a 5G ProSe Remote UE.

	> UE location
	Indicating the UE location information (e.g. TAI list, gNB ID, geographical location, etc).

	> Service Experience
	Service Experience of the 5G ProSe UE-to-Network Relay communication over the Analytics target period (average, variance).

	> SUPI list (0..SUPImax) 
	List of SUPI(s) with the same application service experience.

	> Ratio
	Estimated percentage of UEs with similar service experience (in the group, or among all UEs).

	> Spatial validity
	Area where the analytics applies.

	> Validity period
	Validity period for the analytics.


Table 6.x.3-2: ProSe UE-to-Network Relay communication service experience predictions
	Information
	Description

	ProSe UE-to-Network Relay communication service experiences (0..max)
	List of observed service experience information for each application.

	> Application ID
	Identification of the service.

	> S-NSSAI
	Identifies the Network Slice used for the relay traffic.

	> DNN
	Identifies the DN used for the relay traffic.

	> Relay Service Code
	Identification of the connectivity service that the 5G ProSe UE-to-Network Relay UE provides to a 5G ProSe Remote UE.

	> UE location
	Indicating the UE location information (e.g. TAI list, gNB ID, geographical location, etc).

	> Service Experience
	Service Experience of the 5G ProSe UE-to-Network Relay communication over the Analytics target period (average, variance).

	> SUPI list (0..SUPImax) 
	List of SUPI(s) with the same application service experience.

	> Ratio
	Estimated percentage of UEs with similar service experience (in the group, or among all UEs).

	> Spatial validity
	Area where the analytics applies.

	> Validity period
	Validity period for the analytics.

	> Confidence
	Confidence of the prediction.


6.x.4
Procedures

The procedure for 5G ProSe UE-to-Network Relay communication service experience analytics is depicted in Figure 6.x.4-1.
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Figure 6.x.4-1: Procedure for 5G ProSe UE-to-Network Relay communication service experience analytics
1. The PCF sends an Analytics request/subscribe (Analytics ID = Service Experience, Target of Analytics Reporting, Analytics Filter Information (Application ID, S-NSSAI, DNN, Area of Interest, Relay Service Code), Analytics Reporting Information) to NWDAF by invoking a Nnwdaf_AnalyticsInfo_Request or a Nnwdaf_AnalyticsSubscription_Subscribe.
2.
NWDAF collects network data or service data from the UE, 5GC NF(s) (including the AF) and the OAM as described in clause 6.x.2.
3.
Using these input data, the NWDAF derives the service experience analytics for 5G ProSe UE-to-Network Relay communication.

4.
The NWDAF provides the analytics information as described in clause 6.x.3 to the PCF by means of either Nnwdaf_AnalyticsInfo_Request response or Nnwdaf_AnalyticsSubscription_Notify, depending on the service used in step 1.
5.
Based on the output analytics, the PCF decides the setting of "5G ProSe Layer-3 UE-to-Network Relay Offload indication" in URSP rules。

6.
The PCF sends the USRP rules to the UE via the AMF.

7.
The UE performs 5G ProSe Layer-3 UE-to-Network Relay offloading according to the received URSP rules in Step 5.

* * * End of Change * * * *
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