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1. Discussion
In S2-2002800 LS from 5GAA WG2 “LS on QoS Sustainability Analytics” in SA2#138, 5GAA has set some key requirements aiming at refining the granularity of the QoS Sustainability Analytics. Those requirements aim at taking into account – when requesting or generating the analytics - key information related to the specific UE context which may impact significatively the QoS, such as the UE subscription information and UE information (e.g. device type, device model, device manufacturer, supported frequency bands, etc.) as well as other UE context information (e.g. speed, locatoin in the cell, serving UPF node). Those enhancements are described in the attachment to the LS TR-200055 “5GS Enhancements for Providing Predictive QoS in C-V2X” cl. 5.6.4 “Area of improvement 4” which can be summarized as follows:
“There could be factors that may impact on the actual QoS that is delivered to a PDU Session of a UE so that different UEs may actually experience very different QoS. Some of those factors include the subscription configuration, terminal specific capabilities (e.g. supported RAT types or number of antennas)” […]. “The network shall take such information into account” when generating notification on potential QoS change “otherwise there is a risk that some UEs may receive a notification of potential QoS notification while their probability to actually experience the QoS change is considerably lower”. Without such additional information, “NWDAF is only able to make average predictions of the relevant KPI which cannot take into account the specific context of the UE, such as subscription (e.g. silver, bronze, gold), terminal capabilities (such as RAT type, number of antennas), etc.”.[…] “This is simply because the collected information from OAM does not include any of those dimensions.” […] “For example, if collected data may be differentiated according to RAT type and subscription type, prediction will be applicable for the group of UEs, PDU Sessions or QoS Flows that match that specific RAT type and subscription type.”[…] “At the same time, moving towards a finer granularity, as predictions are based on collected statistics it is important that operators make sure the measurement data set is still large enough to provide meaningful results.”
In S2-2003416 reply LS to 5GAA WG2, SA2 replied that it was not feasible to consider such areas of improvements within Release 16 and 17 but that SA2 would have reviewed these areas of improvements and may consider them for a future release. 5GAA included the same requirement later in the SP-210619 Input for SA Workshop for Release 18 (first bullet in page 7 “Suggested enhancements on QoS Prediction & Sustainability analytics”).
In order to understand how UE context, UE information or subscription information are important aspects to consider for the accuracy of the analytics, it is possible to consider the example below. The picture is a representation of a single cell providing 5G service to a geographical area with UEs moving at different speed, in different distance from the gNB, with different subscription information and different UE capability/UE info.
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The table below could be an example of collected QoS measurements, used to derive analytics, for the example in the picture above.
[image: ]
If NWDAF uses the UE measurements in the table to derive analytics, it may derive – as an example - that on average in the cell RAN UE throughput was 56 Mbps and GBR was fulfilled 70% of the time. However, such analytics may be very inaccurate when the data is collected by UE under very different conditions, and therefore high variance in the QoS. It could be more accurate to the derive analytics by including the possibility to include filters for the measurements in terms of UE context, UE information or subscription information
Solution #50 in TR 23.700-81 has already covered some of the requirements by supporting a finer granular location. However, it did not support finer granularity in terms of UE context, UE information or subscription information. This paper proposes to introduce such enhancements in proposed Solution #50 in TR 23.700-81.
2. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-81.
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6.50	Solution #50: Enhancements on QoS Sustainability analytics
[bookmark: _Toc22492][bookmark: _Toc104433378][bookmark: _Toc104467507][bookmark: _Toc104467830][bookmark: _Toc104829218]6.50.1	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 analytics is illustrated in clause 6.50.2.
[bookmark: _Toc104433379][bookmark: _Toc104467831][bookmark: _Toc104829219]6.50.1.1	Input data
The NWDAF collects location, bit rate and delay for the UE from the sources listed in Table 6.50.1.1-1.
Table 6.50.1.1-1: 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.



[bookmark: _Toc18286][bookmark: _Toc104433380][bookmark: _Toc104467508][bookmark: _Toc104467832][bookmark: _Toc104829220]6.50.2	Procedures
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Figure 6.50.2-1: Procedure for "QoS Sustainability" analytics in a finer granularity
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 finer granularity area (e.g. blow cell via longitude/latitude range etc.) in "Location information" when requesting QoS Sustainability analytics.
The consumer may optionally provide UE Context or Subscription information such as one or more of the following: device speed or speed range, serving UPF node information, Subscriber category (as in TS 23.503 cl. 6.2.1.3), device model, device manufacturer, IMEI or IMEISV or TAC range, supported frequency bands, 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 initiates the LCS Service Request to the GMLC/LMF to get the location and optionally the speed 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.	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 and the information on the serving UPF node id.
10. Optionally, the NWDAF may collect additional information for the UE Context or UE Subscription from the UDM such as Subscriber category, PEI (if available). PEI may be used to retrieve, from GSMA database, additional information such as device model, device manufacturer, IMEI or IMEISV or TAC range, supported frequency bands, 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 and subscription context for which analytics are requested by the service consumer.
110.	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.
NOTE 1:	NWDAF may decide to ignore some of the filters if collected measurements are not sufficient to derive meaningful analytics. In such scenario, a warning message is provided in the response or notification to the NF consumer.
NOTE 2:	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.
[bookmark: _Toc7369][bookmark: _Toc104433381][bookmark: _Toc104467509][bookmark: _Toc104467833][bookmark: _Toc104829221]6.50.3	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 and speed request from the GMLC/LMF.
-	Extensions of the NWDAF to support UDM query and optionally GSMA database for more accurate analytics.
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