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* * * * First change * * * *
[bookmark: _Toc138252966]6.9.4.2	Procedure for QoS Sustainability in a fine granularity area


Figure 6.9.4.2-1: Procedure for "QoS Sustainability" analytics in a fine granularity area
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 clause 6.9.1 of TS 23.288 [5]. The NF can request statistics or predictions or both.
	The consumer provides the TAIs or Cell IDs, and/or fine granularity area (e.g. below cell via longitude/latitude range etc.) in "Location information" as defined in clause 6.9.1 when requesting QoS Sustainability analytics. If the AF doesn't provide TAIs or Cell IDs, the NWDAF as an 5GC internal NF is expected to obtain such information, i.e. needs to determine which cells are related to the fine granularity area.
	The consumer may optionally provide UE Context or Subscription information such as one or more of the following: device speed or speed range, MEI or IMEISV or TAC range, equipment type.
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].
3.	The NWDAF obtains location information using LCS by initiating the LCS Service Request to the GMLC to get the location and optionally the speed of UEs from UE list provided by the AMF in step 2.
4.	The GMLC initiates the UE location service procedure and gets the location of the UEs as described in TS 23.273 [39].
5.	The GMLC provides location information for each UE in the UE list to the NWDAF.
6.	From the list of UE locations returned by the GMLC, the NWDAF identifies the UEs located in fine granularity area by comparing the UEs' locations to the fine 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 and 5QI 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 and the information on the serving UPF node id.
NOTE 1:	How the data from UPF is retrieved (subscribed to on UPF and notified then by UPF) is defined in clause 5.8.2.17 of 23.501 [2] and in clause 4.15.4 of TS 23.502 [3].
10.	Optionally, the NWDAF may collect additional information for the UE Context or UE Subscription from the UDM such as PEI (if available). PEI may be used to retrieve, from GSMA database, additional information such as IMEI or IMEISV or TAC range, equipment type. Such additional information may be used by NWDAF to add more information to the collected measurements and filter those measurements that are applicable to the UE Device and Context Information for which analytics are requested by the service consumer.
11.	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.
12.	The NWDAF provides the response or notification on "QoS Sustainability" to the NF consumer.
NOTE 2:	NWDAF may decide to ignore some of the filters if collected measurements are not sufficient to derive meaningful analytics.
NOTE 3:	In order to reduce the amount of information collected per measurement point, the additional information from UDM may only be collected for the events of GBR unfulfillment. In this way the additional analytics filter information may only be supported for 5QI of resource type GBR and for events of GBR unfulfillment.

* * * * Second change * * * *
[bookmark: _Toc153794547]6.13.2	Input Data
The NWDAF supporting data analytics on Redundant Transmission Experience shall be able to collect UE mobility information from OAM, MDAS/MDAF, 5GC and AFs and service data from AF, as described in clause 6.7.2.2. In addition, NWDAF shall be able to collect the information for PDU session which is established with redundant transmission from the SMF. UE mobility information is specified in Table 6.7.2.2-1 and service data from AF related to UE mobility in Table 6.7.2.2-2. In addition, the NWDAF shall be able to collect performance measurements on user data congestion as specified in Table 6.8.2-1 for user data congestion analytics.
Additionally, the NWDAF collects the following input (see Table 6.13.2-1 and Table 6.13.2-2) according to existing measurements defined in clause 5.33.3 QoS Monitoring to Assist URLLC Service of TS 23.501 [2]. The NWDAF also collects the input from MDAS/MDAF of the end to end latency analysis in Table 6.13.2-3, as defined in clause 8.4.2.4.3 of TS 28.104 [45].
[bookmark: _CRTable6_13_21]Table 6.13.2-1: Packet drop and/or packet delay measurement per QFI or GTP level
	Information
	Source
	Description

	UL/DL packet drop rate GTP-U
	OAM (see NOTE 2)
	UL/DL packet drop rate measurement on GTP path on N3.

	UL/DL packet delay GTP
	OAM (see NOTE 2) or UPF (see NOTE 3)
	UL/DL packet delay or measurement round trip delay measurement on GTP path on N3/N9 or per UE per QFI on N3/N9.

	E2E UL/DL packet delay
	UPF (see NOTE 3)
	End-to-End (between UE and UPF) packet delay measurements between the UE and the UPF.

	UL/DL packet drop/loss rate of RAN part
	OAM (see NOTE 2)
	UL/DL packet drop/loss rate measurement of RAN part.

	NOTE 1:	The information in this table is provided both as the base to compare with the redundant transmission performance as well as when redundant transmission is enabled.
[bookmark: _GoBack]NOTE 2:	Refer to clause 5.1 of TS 28.552 [8] for the performance measurement in NG-RAN and clause 5.4 1  of TS 28.552 [8] for the performance measurement in UPF. In addition, Annex A of TS 28.552 [8] describes various performance measurements.
NOTE3:   Refer to clause 5.33.3 of TS 23.501[2] for the packet delay measurement in the UPF.



[bookmark: _CRTable6_13_22]Table 6.13.2-2: The information related to PDU Session established
	Information
	Source
	Description

	DNN
	SMF
	Data Network Name associated for URLLC service.

	UP with redundant transmission
	SMF
	Redundant transmission is setup or terminated.



[bookmark: _CRTable6_13_23]Table 6.13.2-3: Data collection from MDAS/MDAF of end-to-end latency analysis
	Information
	Source
	Description

	E2ELatencyIssueType
	MDAF
	Indication the type of the E2E latency issue.
The allowed value is one of the enumerated values: RAN latency issue, CN latency issue.

	AffectedObjects
	MDAF
	The managed object instances of subnetwork, managed elements or network slices where the latency issue happens.




* * * * End of changes * * * *
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