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1. Introduction
This contribution is a revision of S6-200414, and the following points have been addressed in this version:

· Clarified aspects of gathering measurements in order to generate information about quality of service as discussed in 3GPP SA1.

· Clarified importance of gathering UE measurements for enabling the generation of more accurate network information such as QoS Sustainability Analytics with UE-level granularity. This is supported by considering the incoming LS S6-200629 “LS on QoS Sustainability Analytics” received from 5GAA.

The capability of 3GPP systems of gathering measurements for generating information about quality of service has been considered in 3GPP SA1 and it is captured in requirement R.5.6-004 in TS 22.186:

It is thus indicated in req
uirement R.5.6-004 of TS 22.186 that 3GPP system should support gathering of enriched information including application or use case specific information such as location, velocity, timing as well as performance-related information such as latency. One should note that R.5.6-004 in TS 22.186 covers also the case when information to generate information about quality of service are collected from the UE, as TS 22.186 refers to « 3GPP systems » which also include the UE as stated in the definition of 3GPP systems as in TR 21.950 [1], which is:


The capabilities of application adaptation supported by network information depend on the level of information contained within such network information. The generation of rich and accurate network information, tailored as much as possible for relevant V2X services under consideration, could be enabled by the availability of some sort of measurements that are service or application specific. This topic is discussed in the 5GAA white paper «Making 5G Proactive and Predictive for the Automotive Industry» and in the LS S6-200629 “LS on QoS Sustainability Analytics” 5GAA highlights that six areas of improvements have been identified when considering the solution for QoS Sustainability Analytics developed in 3GPP to support QoS prediction for automotive. 5GAA highlights the importance of having fine granular QoS prediction information,  at UE-level prediction or at QoS Flow level for example as stated in the attachment of LS S6-200629 
:

In addition, The 5GAA white paper and the attachment of LS S6-200629 discusse that, for generating such accurate QoS prediction information, several inputs could be used including measurements from application layer. For instance, the white paper discusses that vehicle and client performance information could be provided to support the task of generating QoS prediction, as also stated in the attachment of LS S6-200629 :


The white paper discusses that vehicle and client performance information could include UE capabilities (e.g. radio capabilities, software capabilities, etc.), network performance KPIs measured in the UE or in the application (e.g. data rate, latency, packet loss rate, etc.) which can be also be extended by associating additional information such as location and timestamps of where / when measurements have been collected. The aim is that the task of QoS prediction could benefit from vehicle and client performance information in order to generate more accurate prediction, tailored for the specific vehicle/service.This discussion is summarized in the attachment of LS S6-200629, where 5GAA highlights the following area of improvement focusing on the usage of more inputs data for prediction, e.g., data from vehicle and server application layers, that would enable a more accurate prediction for V2X application and this represents a great added value allowing more precise application adaptation.

Going more into the details of what discussed in S6-200629 “LS on QoS Sustainability Analytics”, the mechanism currently available in 3GPP for QoS prediction, i.e., QoS Sustainability Analytics defined in TS 23.288 where NWDAF is in charge of gathering data and generating prediction. Please note that, as defined in 3GPP TS 23.501 clause 6.2.18, NWDAF supports data collection from 5GS NFs also including AFs. In the current procedure, NWDAF uses data obtained from management system with a cell-level granularity. Even considering enhancements to above mentioned procedure where more fine granular network information are made avaialable to NWDAF, network measurements may still lack end-to-end, UE-specific, or case-specific information or enriched information associated to the measurement. For example, looking at e.g. RSRP/RSRQ measurements, these are available to the network only if specific cases, i.e., when reported for procedures such as cell selection or handover. Furthermore, these measurements reflect only network behavior and do not contain other additional information such as geographical information (i.e., in which position the measurement was collected). Enriched information like this, which is available at UE side in this case, could be useful to generate route-specific prediction instead of cell-specific prediction. 
The aspect discussed above opens the issue on how to gather V2X UE measurements from V2X application layer, in order to enable further exploitation of such measurements for other tasks (e.g., generating more accurate notifications to application layer). Extending what discussed in the 5GAA white paper, V2X UE measurements could be intended as measurements directly performed by the V2X application layer, as well as measurements collected from the application layer, from other layers of the protocol stack (e.g., facility layer, network layer), from modem/chipset, from entities such as operating system, etc. Currently, 3GPP TR 23.764 v0.4 does not consider the topic of V2X UE measurements reporting. To take into consideration the aspect highlighted above, it is proposed to add a new key issue on V2X UE measurement reporting to VAE server. 

2. Reason for Change
The changes go in the direction of studying how to enable the VAE layer to receive V2X UE measurements. Considering this key issue could potentially enable the possibility of using V2X UE measurements for, e.g., generating more rich and accurate network information taking into consideration service-specific measurements.
3. Conclusions

It is proposed to include a new key issue in 3GPP TR 23.764 v0.4 to extend the VAE layer for handling the reception of V2X UE measurements. 
4. Proposal

It is proposed to agree the following changes to 3GPP TR 23.764 v0.5.
* * * First Change * * * *

5
Key issues
5.X
Key issue X – V2X UE measurement reporting to VAE server 
The capabilities of application adaptation supported by network information depend on the level of information contained within such network information. The provisioning of detailed information, and in particular of information that take into consideration the previous or current status of a V2X service, plays thus a key role to empower the capabilities of application adaptation. To this aim, the exploitation of V2X UE measurements provided from V2X application layer could help to generate more rich network information, better tailored for the V2X service under consideration. V2X UE measurements could be intended as information that are not already available to 5GS through other mechanisms. V2X UE measurements could be intended as measurements directly performed by the V2X application layer, as well as measurements collected from the application layer, from other layers of the protocol stack, from entities such as operating system, etc. Furthermore, these V2X UE measurements could be intended also as measurements enriched with additional information, e.g., position and timestamp information. In this scenario, the VAE layer can have a role for gathering the UE measurements from application layer, as well as for utilizing such UE measurements when processing network information delivery to application layer. This study needs to investigate: 

- Which UE measurements, if any, are useful to be collected by V2X UE and reported to VAE layer.
NOTE:
The UE measurements collected by the V2X UE and the granularity level of the measurements that are reported to the VAE server shall consider SA1 related requirements in 3GPP TS 22.186 [3]. 
If any UE measurements are identified, then study:

- The associated reporting conditions and reporting frequency.
- VAE capabilities to support measurement reporting from the V2X UE to the V2X application server.

- How VAE layer can utilize the V2X UE measurements.

Editor's Note:
Authorization (including user consent) and encryption of V2X UE measurements are FFS and in the purview of SA3.

[R.5.6-004]	The 3GPP system shall be able to support an efficient and secure mechanism to gather information (e.g. location information, reliability information, timing information, latency information, velocity information), in order to generate information about quality of service in a resource efficient way.








3GPP system: A telecommunication system conforming to 3GPP specifications, consisting of one or more 3GPP core networks, one or more 3GPP access networks (providing GSM/EDGE, UTRA, E-UTRA, or NR radio access), and/or non-3GPP access networks (such as WLAN), and User Equipment.








5GAA [2] defined IQN as related to specifics of the UE and PDU Session or QoS Flow, and included in its content the relevant PDU Session Id and QoS Flow Id. 





5GAA � REF _Ref26352213 \r \h  \* MERGEFORMAT ��[2]� has identified different Information Categories that could be used for QoS Prediction, which includes vehicle information and client performance measurement, RAN and CN information, third party information such as weather, coverage maps, road traffic, etc.








Area of improvement 4 – The following area of improvement has been identified:


3GPP Rel-16 Solution supports prediction notifications based on input data collected from OAM. Other input data such as those from application layer (vehicle/server), RAN, CN NF and third party could also be used for generating prediction notifications and their usage could be investigated in order to increase the quality of the prediction.








� 5GAA uses the terminology In-Advance QoS Notification (IQN) to refer to QoS prediction notifications, e.g., QoS Sustainability Analytics generated from NWDAF.





