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Abstract: this contribution proposes to update existing Key Issue #11 in order to enhance the granularity of the output of the QoS Sustainability Analytics. This can be achieved by supporting additional Analytics Filter information, additional input data and support for additional QoS KPIs and Thresholds.
1. Discussion
This paper addresses the enhancement of the granularity of QoS Sustainability Analytics in two dimensions:

· In the first dimension, in terms of achieving more fined grained results by enhancing input data and adding more Analytics Filter information in request/subscription.
· In the second dimension, in terms of adding support for additional QoS KPIs and Thresholds.

For what concerns the first dimension, current QoS Sustainability Analytics as specified in TS 23.288 supports the following Analytics Filter Information in the request/subscription:

· Location information 

· Standardized 5QI

· Analytics Target period (Observation Period)
· S-NSSAI (optional)
UEs with different subscription information (e.g. subscriber category [1]) and UE capabilities (e.g. RAT type, antenna features, frequency bands or other different capabilities) may experience very different QoS for the same standardized 5QI. In a similar way, QoS KPIs such as QoS flow Retainability in QoS Flows of GBR resource type could be very different when the additional QoS parameters of the QoS profile assume different values. It is possible to assume that lower GFBRs could be easier to retain than higher ones. For example QoS flow Retainability – for the same standardized 5QI and depending on availability of network resources when such KPI is measured - may assume different values in case of a higher GFBR (e.g. >10 Mbit/s) or a lower GFBR (e.g. 1 Mbit/s or lower), both for UL and DL.
When the NF consumer uses the analytics to trigger UE specific actions, it is possible that the NWDAF could deliver statistics or predictions that are not relevant for such specific UE. In fact, NWDAF may produce those analytics from measurement sets with a very high variance of the relevant QoS KPI, or from input data resulting from measurements of the QoS KPI under very different conditions from those of the target UE.
Such case can occur, as an example, in the procedures described in [2], clause 6.4.1, where predictions may trigger specific adjustment of a V2X Application/UE in a vehicle. If the V2X Application Server receives from NWDAF (step 2) analytics produced from input data with substantial difference (in terms of UE subscription, UE capabilities or QoS profile) with the specific conditions of the V2X Application/UE, it may trigger inappropriate behaviour on the V2X Application/UE (step 5). For example, this can result in V2X Application adjusting driving related parameters such as inter-vehicle gap when such adjustment is not needed or vice versa.
Another limitation of the current QoS Sustainability Analytics is the location granularity. The input data are collected from the OAM per cell (c.f. clause 6.9.2 [3]). There are some problems for this coarse location granularity: 

· First, one cell may serve several roads, streets. The QoS statistics could be different for different roads or streets served by the same cell. Therefore, the QoS Sustainability analytics per cell may not reflect the real QoS statistics on each road or streets. The QoS Sustainability analytics can be either to overly optimistic or too conservative, and thus less reliable for operation of V2X application/UE.
· Second, one road or street may be represented by a list of waypoints. Some specific road segment may experience better or worse experienced QoS. Therefore, having the QoS Sustainability per cell may always give Application/UE false negative/positive alarms or low confidence level.
· Third, for URLLC applications, dual cell transmission may be used to meet the requirements of URLLC services. It can be imprecise to compute the QoS Sustainability analytics per cell if the UEs have been served by two cells.

Therefore, the per-cell data collection would give low confidence level, false negative/positive alarms and thus may be less useful for V2X Applications and UEs.

For what concerns the second dimension, it should be investigated whether NWDAF can also provide support for other QoS KPIs. In fact NF consumer may request analytics for standardized 5QIs related to applications with different sensitivity to diverse service performance requirements such as user experienced data rate and end-to-end latency [4]. Therefore, the NF consumer may need to trigger different actions (e.g. application adjustment) depending on which QoS KPI associated with the relevant service performance requirement falls below/above a certain threshold.
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2. Proposal

This contribution proposes the following clause for TR 23.700-91 to add a new key issue based on the Key Issue #11 introduced initially in TR 23.791 with some updates based on discussion above.
START CHANGES (All texts are NEW!!)
5.2.X
Key Issue #X: Enhancements for QoS Sustainability Analytics
5.2.X.1
Description

Related NWDAF-Assisted predictable network performance introduced as the Key Issue #11 during Rel-16 eNA study, Rel-16 eV2XARC work has defined QoS Sustainability Analytics in clause 6.9 of TS 23.288 [5].
An NF consumer may request or subscribe to the network for providing analytics (statistics or prediction) information related to QoS Sustainability over an analytics target period. "RAN UE Throughput" is used as input data for a 5QI of non-GBR resource type while "QoS flow Retainability" is used as input data for a 5QI of GBR resource type. These data are obtained from OAM. If the NF consumer is an AF (e.g. V2X Application Server), when receiving the analytics it may take actions such as adjusting inter-vehicle gap, changing video codec parameters, changing automatic driving into human controlled driving for one or more vehicles.

In this key issue, the following items need to be studied:

-
What service performance requirements can be addressed and which additional QoS KPIs can be supported by the threshold(s) in the Analytics Filter information of QoS Sustainability analytics. 
-
What additional input data can be provided to NWDAF for the purpose of generating such analytics and how can such input data be provided to NWDAF.
-
How it is possible to enhance the granularity of the analytics (statistics or predictions) of the requested QoS KPI by providing NWDAF additional input data. If NWDAF is able to filter such input data according to the additional Analytics Filter information that is introduced, it could provide analytics results that are generated from measurement sets that better match the conditions of the request/subscription rather than generic input data. 
-
Which additional Analytics Filter Information shall be supported by the NWDAF in order to provide more fine grained results, taking into account relevant QoS requirements information other than 5QI, UE capability-related information (e.g. RAT type) or UE subscription-related information (e.g. subscriber category).
NOTE 1:
While being able to provide a further level of differentiation in terms of granularity of the analytics, in order to achieve a scalable solution, NWDAF shall be able to support requests/subscriptions for analytics on QoS Sustainability that pertain groups of UEs rather than single UEs. Therefore Analytics Filter Information shall support information that can actually determine a different output in terms of the applicable QoS KPI with respect to the Threshold(s), while shall not support UE specific filters such as subscriber or PDU Session identifiers.
NOTE 2:
The related work will be coordinated with SA WG5.
5.2.X.2
Requirements

The NWDAF shall be able to provide QoS Sustainability Analytics to the NF consumer.
The NWDAF shall be able to support additional Analytics Filter Information (e.g. QoS requirement information other than 5QI, UE capability related information, UE subscription-related information, etc.).
NWDAF shall be able to support additional QoS KPIs and Threshold(s) in the analytics request/subscription.
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