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Abstract of the contribution: This contribution proposes a new Solution on enhancements on QoS Sustainability analytics in FS_eNA_Ph3.
1. Discussion
This contribution proposes a new solution for Key Issue #7: Enhancements on QoS Sustainability analytics.
Currently, analytics ID= QoS Sustainability is used to indicate the QoS change statistics for an Analytics target period in the past in a certain area or the likelihood of a QoS change for an Analytics target period in the future in a certain area. However, the granularity of QoS Sustainability predictions can only be TA or cell.
More precise prediction of the QoS is important, especially for safety related use cases (refer to the discussion in SP-210619 ). A cell level QoS prediction will not be precise enough for any UE within the cell, since in specific parts of a cells the experienced QoS will be less or higher than the current cell-level QoS prediction.
2.	Proposal
It is propose a new solution on enhancements on QoS Sustainability analytics.
* * * * First Change * * * *
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Table 6.0-1: Mapping of solutions to key issues
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* * * * Second Change(All New Text) * * * *
6.X	Solution #X: enhancements on QoS Sustainability analytics
6.X.1	Description
This solution is proposed to address Key Issue #7: Enhancements on QoS Sustainability analytics.
The consumer of QoS Sustainability analytics may request the NWDAF analytics information regarding the QoS change statistics for an analytics target period in the past in a certain area or the likelihood of a QoS change for an Analytics target period in the future in a certain area. While in the existing solution, the certain area can only be TA/cell, a cell level QoS prediction is not precise enough for any UE within the cell, since in specific parts of a cell the experienced QoS will be less or higher than the current cell-level QoS prediction.
Thus, besides TA/cell information, a finer granularity area (e.g. below Cell level) is also introduced for NWDAF to provide with more accuracy analytics.
The procedure for below cell anylatics is illustrated in 6.x.2.
6.X.1.1	Input data
The NWDAF collects location, bit rate and delay for the UE from the sources listed in Table 6.X.1.1-1.
Table 6.X.1.1-1: UE related Network Data from 5GC NF 
	Information
	Source
	Description

	Timestamp
	5GC NF
	A time stamp associated with the collected information.

	Location
	GMLC/LMF
	The UE location information, e.g. cell ID or finer granularity below cell.

	UE ID
	AMF
	(list of) SUPI(s). 

	SMF info
	AMF
	SMF address for the SMF serving the UE

	UPF info
	SMF
	UPF address for the UPF serving the UE.

	QFI
	SMF
	QoS Flow Identifier.

	QoS flow Bit Rate
	UPF
	The observed bit rate for UL direction; and
The observed bit rate for DL direction.

	QoS flow Packet Delay
	UPF
	The observed Packet delay for UL direction; and
The observed Packet delay for the DL direction.



6.X.2	Procedures


Figure 6.X.2-1: Procedure for "QoS Sustainability" analytics in a finer granularity
[bookmark: OLE_LINK1]1.	The NF consumer requests or subscribes to analytics information on "QoS Sustainability" provided by the NWDAF. The parameters included in the request are defined in TS 23.288 [5] clause 6.9.1.The NF can request statistics or predictions or both.
	The consumer provides the TAIs or Cell IDs, and finer granularity area (e.g. blow cell via longitude/latitude range etc.) in "Location information" when requesting QoS Sustainability analytics. 
[bookmark: OLE_LINK4]2a.	If the request is authorized, and in order to provide the requested analytics, the NWDAF decides the AMF(s) based on the TAIs/Cell IDs, and obtains the UE list in the TAs/Cells from AMF by invoking Namf_EventExposure_Subscribe service operation using event ID "Number of UEs present in a geographical area" as described in TS 23.502 [3].
2b. The NWDAF invokes Namf_EventExposure_Subscribe service operation to get the update of the UE list using event ID "UE moving in or out of Area of Interest" as described in TS 23.502 [3].
[bookmark: OLE_LINK2]3. The NWDAF initiates the LCS Service Request to the GMLC/LMF to get the location of UEs from UE list provided by the AMF in step 2.
4. The GMLC/LMF initiates the UE location service procedure and gets the location of the UEs.
5. [bookmark: OLE_LINK3]The GMLC/LMF provides location information for each UE in the UE list to the NWDAF.
6. From the list of UE locations returned by the GMLC/LMF, the NWDAF identifies the UEs located in finer granularity area by comparing the UEs’ locations to the finer granularity area, provided in step 1.
7. The NWDAF invokes Namf_EventExposure_Subscribe service operation to get the serving SMF for the UE.
8. Based on the serving SMF in step 7, the NWDAF invokes Nsmf_EventExposure_Subscribe service operation to get the UPF information for the UE.
9. The NWDAF may collect QoS information either from the UPF directly, or subscribe to the UPF via the SMF. The QoS information may include the bandwidth, packet delay for the UE.
10.	The NWDAF verifies whether the triggering conditions are met and derives the requested analytics. The NWDAF can detect the need for notification based on comparing the requested analytics of the target 5QI against the Reporting Threshold(s) provided by the consumer in any cell over the requested Analytics target period.
11.	The NWDAF provides the response or notification on "QoS Sustainability" to the NF consumer.

6.X.3	Impacts on Existing Nodes and Functionality
NWDAF:
-	Extensions of the NWDAF function to support a finer granularity area (e.g. below Cell level) analytics of with the NF consumers.
-	Extensions of the NWDAF subscription services to support location request from the GMLC/LMF.
* * * * End of change * * * *
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