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To derive the QoS Sustainability analytics for a path of interest or for an area of interest with coarse granularity (i.e. TAIs or Cell IDs), the input data is listed in Table 6.9.2-1.
Table 6.9.2-1: Data collection for "QoS Sustainability" analytics
	Information
	Source
	Description

	RAN UE Throughput
	OAM TS 28.554 [10]
	Average UE bitrate in the cell (Payload data volume on RLC level per elapsed time unit on the air interface, for transfers restricted by the air interface), per timeslot, per cell, per 5QI and per S-NSSAI.

	QoS flow Retainability
	OAM TS 28.554 [10]
	Number of abnormally released QoS flows during the time the QoS Flows were used per timeslot, per cell, per 5QI and per S-NSSAI.

	Delay in RAN
	OAM TS 28.554 [10]
	Average Uplink and downlink packet transmission delay through RAN part to the UE, per timeslot, per cell, per 5QI and per S-NSSAI.



NOTE 1:	The timeslot is the time interval split according to the time unit of the OAM statistics defined by operator.
To derive the QoS Sustainability analytics for an area of interest with fine granularity (i.e. geographical area that can be smaller than a cell), additional input data is listed in Table 6.9.2-2.
Table 6.9.2-2: UE level data collection for "QoS Sustainability" analytics with fine granularity
	Information
	Source
	Description

	Timestamp
	LCS
	A time stamp associated with the collected information.

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

	Finer granularity location data
	LCS
	UE position in the area of interest.

	Speed
	LCS
	Current UE speed.

	UE ID
	AMF
	(list of) SUPI(s)

	Finer granularity UE location
	GMLC
	UE location information

	  >Timestamp
	
	A time stamp associated with the collected information.

	  >UE location
	
	Geodetic Location, Local Location including Coordinate ID, Civic Location as defined in TS 23.273 [39]

	  >speed
	
	UE speed

	SMF info
	AMF
	SMF address for the SMF serving the UE

	UPF info
	SMF
	Address for the UPF serving the UE.

	5QI
	SMF
	5G QoS Identifier.

	PEI
	UDM
	Permanent Equipment Identifier, as described in clause 5.9.3 of TS 23.501 [2].

	Equipment type
	GSMA IMEI database or OAM
	Equipment Type such as smartphone, tablet, dongle, etc. as described in GSMA TS.06 [38].



NOTE 2:	How to use the input data from GSMA for QoS Sustainability analytics is up to NWDAF implementation.
Additionally, the NWDAF collects the following input (Table 6.9.2-3) according to measurements defined in clause 5.33.3 QoS Monitoring to Assist URLLC Service of TS 23.501 [2] and IP-layer clause capacity and IP-layer available clause capacity definition from ITU-T Y.1540 [40] between UE, NG-RAN and UPF at GTP level.
Table 6.9.2-3: Data collection for QoS Sustainability analytics at GTP level
	Information
	Source
	Description

	UL/DL packet delay GTP
	OAM TS 28.552 [8] (NOTE)
	UL/DL packet delay measurement round trip on GTP path on N3 for non-GBR traffic.

	UL/DL capacity GTP between UPF and NG-RAN 
	OAM
TS 28.552 [8]
	UL/DL capacity measurement from UPF to NG-RAN based on GTP path. The capacity measurement corresponds to the IP-layer section capacity definition from ITU‑T Y.1540 [40].

	UL/DL capacity GTP between UPF and UE
	OAM
TS 28.552 [8]
	UL/DL capacity measurement from UE to UPF based on GTP path. The capacity measurement corresponds to the IP-layer section capacity definition from ITU‑T Y.1540 [40].

	UL/DL available capacity GTP between UPF and NG-RAN 
	OAM
TS 28.552 [8]
	UL/DL available capacity measurement from UPF to NG-RAN based on GTP path. The available capacity measurement corresponds to the IP-layer available section capacity definition from ITU‑T Y.1540 [40].

	UL/DL available capacity GTP between UPF and UE
	OAM
TS 28.552 [8]
	UL/DL available capacity measurement from UE to UPF based on GTP path. The available capacity measurement corresponds to the IP-layer available section capacity definition from ITU‑T Y.1540 [40].

	NOTE:	Refer to clause 5.1 of TS 28.552 [8] for the performance measurement in NG-RAN and clause 5.4 of TS 28.552 [8] for the performance measurement in UPF. In addition, Annex A of TS 28.552 [8] describes various performance measurements, especially, clause A.61 "Monitoring of one way delay between PSA UPF and NG-RAN" indicates that the measurements on the one way DL and UL delay between PSA UPF and NG-RAN can be used to evaluate and optimize the DL and UL user plane delay performance between 5GC and NG-RAN.
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