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1 Discussion
So far, the discussions on Sol#15 solutions have been overlooking the potential of the Automotive and Mobile ecosystem that goes beyond the mere ability of the PLMNs to provide predictions or status about themselves. It is possible one of the powerful tools that the ecosystem will leverage is the sheer large volume of information that can be harvested from devices that are in the field. Indeed, this did not go unnoticed when the MDT was discussed in 3GPP to allow operators themselves gather information about their own network. 
There is a wealth of information that can be gathered like experienced data rates, coverage detection, signal strength detection, Cell IDs, location, slice availability per TA /cell (via allowed NSSAI in a TA/cell), QoS levels allowed, in application Quality reports (which of course the network cannot access). In addition, weather conditions (nowcasting from the field + forecasting from third parties), road conditions, etc. can also be elaborated at the same time and sourced from the Car Groups. Indeed, some information can also be reported to information aggregators /OS ecosystems implicitly or explicitly by the UE and these can become available to the application layer.
In addition, the quality reports, coverage signal strength etc can be harvested by devices that are not in car (e.g. pedestrians, etc.). Note that the data from pedestrians or (motor)cyclists or even all casual users, may come from normal smartphone devices. 
In summary the amount if information that can and will be available even without the assistance of networks is quite significant. See figure 1 as an example of the structure of the ecosystem.


Figure 1: Example overview of the Ecosystem for V2X related information sharing
In this ecosystem the 3GPP community has also a role to play, e.g. the Notification control information, if available, can be sent to the V2X AS (either by the UEs that receive such notifications or by the CN that receives them from the RAN ) and indirectly serve as a tool to infer the inability to meet certain QoS in a cell/RAN node for as long as this is not revoked 
The PLMN can also provide exposure of data like OAM detected faults at certain RAN nodes/cells, planned outages. All of this can helpful to the V2X ecosystem.
With this in mind, we need to identify what gaps we need to fill in 3GPP that the outlined scenario cannot cover, and what additional level of intelligence networks can gain and expose that is not otherwise possible. Then we need, based on that evaluate what kind of solution we need for in advance QoS prediction/estimation.




Conclusion and proposal
The discussion above shows that it is possible to gather at V2X ASs a lot of information that is including network intelligence gathered from UEs in the field that may not even be part of the V2X ecosystem. The information includes notifications received from the network at the UE. The information can include analytics and OAM info the operator can share for the benefit of its customers
It is proposed that before a solution is agreed a precise statement of what is needed that the above cannot offer. If that requires high confidence level guarantees about future QoS experienced solutions along the lines of #26 need to be expolored. Otherwise it is likely simpler solutions that only use commonly available PLMN info in the UE and exposed OAM information can be sufficient, in addition to the already available information that can be gathered independently from the PLMNs.
It is also proposed the above is captured as a solution to KI#15 in TR 23.786
FIRST CHANGE
[bookmark: _Toc531774330][bookmark: _Toc536465974][bookmark: _Toc536466611]6.X	Solution #X: Ecosystem-based gathering of network intelligence for in advance performance estimation
[bookmark: _Toc531774331][bookmark: _Toc536465975][bookmark: _Toc536466612]6.x.1	Functional Description
[bookmark: _Toc531774332][bookmark: _Toc536465976][bookmark: _Toc536466613]The potential of the Automotive and Mobile ecosystem harvesting of network data goes beyond the mere ability of the PLMNs to provide that information. One of the powerful tools that the ecosystem can harness is the sheer large volume of information that can be harvested from devices that are in the field. Indeed, this did not go unnoticed when the MDT was discussed in 3GPP. 
In addition, resilience to the deployment of the feature required to operate certain application aspects by the operators and to the always possible case the UE ends up in the EPS is a valuable aspect of considering some degree of independence from the operator provided information. In summary it is extremely likely that V2X applications will require to be able to operate independently from the network (but of course they could enhance their operation from leveraging network information).
There is a wealth of information that can be gathered like experienced data rates, coverage detection, signal strength detection, Cell IDs+ location, QoS levels allowed, notifications from the network, in application Quality reports (which of course the network cannot access). In addition, car sensor data e.g on weather conditions (nowcasting from the field + forecasting from third parties), road conditions, etc. can also be elaborated at the same time and sourced from the Car Groups. Indeed, some information can also be reported shared by and reported to information aggregators /OS ecosystems implicitly or explicitly by the UE and these can become available to the application layer.
In summary the amount if information that can and will be available even without the assistance of networks will be considerable. See Figure 6.X.1-1 as an example of the structure of the ecosystem.


Figure 6.X.11: Example overview of the Ecosystem for V2X related information sharing
In this ecosystem the 3GPP community has also a role to play, e.g. the Notification control information, if available, can be sent to the V2X AS (either by the UEs that receive such notifications or by the CN that receives them from the RAN) and indirectly serve as a tool to infer the inability to meet certain QoS in a cell/RAN node for as long as this is not reporting that improved QoS levels are achievable. 
The PLMN can also provide exposure of data it gathers via its own regular OAM/Network Automation. All of this can helpful to the V2X ecosystem. 
6.X.2	Procedures
Use NEF to expose QoS information from the NWDAF useful to satisfy the objectives of this KI. UE impact from this KI is not required (e.g. KI#3 solution information can be reused and harvested by the V2X AS to the benefit of this solution).
[bookmark: _Toc531774333][bookmark: _Toc536465977][bookmark: _Toc536466614]6.X.3	Impact on existing entities and interfaces
None
[bookmark: _Toc531774334][bookmark: _Toc536465978][bookmark: _Toc536466615]6.X.4	Topics for further study
None
[bookmark: _Toc536465979][bookmark: _Toc536466616]6.X.5	Solution evaluation
[bookmark: _Toc531774335][bookmark: _Toc536465980][bookmark: _Toc536466617]This solution is resilient to lack of sharing from PLMNs(i.e. is resilient to such information not being available in EPS).
6.X.6	Conclusions
[bookmark: _GoBack]This solution satisfies KI#15. No UE-related impact as part of this Key Issue #15 is expected. If additional information not yet defined by other Work Items or Key issues or not already defined in existing TSs was beneficial to be exposed by PLMNs NEF, this can be defined in normative phase in this work item context, and also in future 3GPP releases. One example is information on availability of certain QoS level with a certain confidence level along a path.

END of  CHANGES

oleObject2.bin

image1.emf
V2X AS car group 1

V2X AS car group 2

(V2X) info OS

V2X ecosystem scenario: OTT and PLMN info and possibility of sharing of information

(V2X) info 

Aggregator

PLMNs

Group 1: proprietary and OS

Group 2: proprietary + Aggregator PLMN exposed info (Exposed info, Notifications etc.)

V2X -relevant Information sharing potential


oleObject1.bin

