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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
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.

NEXT CHANGE
[bookmark: _Toc531775065][bookmark: _Toc536465981][bookmark: _Toc536466618]7	Conclusions
Editor's note:	This clause will capture agreed conclusions from the study.
[bookmark: _Toc531775066][bookmark: _Toc536465982][bookmark: _Toc536466619]7.1	Conclusions for EPS
In this study, no architecture enhancement of EPS for eV2X is identified. This conclusion is relevant to Key Issue#1.
SA2 may have normative work for V2X enhancement to EPS in Rel-15 if there is any input from RAN WGs and such input causes normative work in SA2. For the normative work of V2X enhancement to EPS in Rel-15, the dedicated work item is not required in SA2.
For Key Issue #2 (3GPP PC5 RAT selection for a V2X application), it is concluded that Solution #12 in clause 6.12 is selected for normative work.
[bookmark: _Toc531775067][bookmark: _Toc536465983][bookmark: _Toc536466620]7.2	Conclusions for 5G System
Editor's note:	This clause will capture agreed conclusions for 5G System from the study, aimed for normative phase in Rel-16 timeframe.
For the architectural reference model it is concluded to take Alternative #1 in Annex A.1 as the baseline for normative work.
For Key Issue #1 (Support of eV2X Group Communication), it is concluded that Solution #21 in clause 6.21 is used as the baseline for normative work.
For Key Issue #2 (3GPP PC5 RAT selection for a V2X application), it is concluded that Solution #12 in clause 6.12 is selected for normative work.
For Key Issue #3 (QoS Support for eV2X over Uu interface),
-	Regarding QoS characteristics and new standardized 5QI value, it is concluded to take Solution #2 in clause 6.2 as the baseline for normative work. No additional QoS parameters have been identified in addition to the ones already specified in TS 23.501 [7]. Whether the new combinations of QoS parameter values proposed in Solution #2 are supported or not is pending RAN WG2's feedback.
For Key Issue #4 (Support of PC5 QoS framework enhancement for eV2X), depends on RAN WG decisions, it is concluded that Solution #19 in clause 6.19 is used as the baseline for normative work, with the working assumption that VQI can be supported by NR PC5, and a new set of VQIs would be defined in normative phase.
For Key Issue #5 (Service Authorization and Provisioning to UE for eV2X communications over PC5 reference point) and Key Issue #11 (Service Authorization and Provisioning to UE over NG-Uu reference point), it is concluded that Solution #3 in clause 6.3, Solution #20 in clause 6.20 and Solution #24 in clause 6.24 are selected for normative work.
For Key Issue #6 (Service Authorization to NG-RAN for eV2X communications over PC5 reference point), Solution #6 in clause 6.6 is selected for the normative work.
NOTE 1:	For V2X capability indication and V2X related information per PC5 RAT, alignment based on progress/decision in RAN WGs will be performed as part of the normative phase.
For Key Issue #7 (Network Slicing for eV2X Services),
-	To facilitate deployment of dedicated network slice for use of, for example, automotive industry and to facilitate roaming support, it is concluded to reuse the Network Slicing functionality for 5GS (see TS 23.501 [7], TS 23.502 [9]) with specifying a new standardized SST value dedicated for V2X services.
-	Existing values (both standardized and non-standardized SST) defined in TS 23.501 [7] can also be used for any V2X services e.g. eMBB, URLLC, etc.
For Key Issue #8 (Support of edge computing), it is concluded that the mechanisms to support edge computing defined in TS 23.501 [7] and TS 23.502 [9] can be used. No additional normative work has been identified for this key issue. Potential normative work may be identified by FS_5G_URLLC for this key issue.
For Key Issue #9 (Support of unicast/multicast for sensor sharing over PC5), it is concluded that Solution #11 documented in clause 6.11 is adopted as the baseline for normative work, with the following potential updates based on other Working Groups' feedbacks:
-	the signalling message definition for unicast link establishment and management, e.g. if and how RRC signalling is used for unicast link;
-	the choice of per packet QoS model or bearer based QoS model for broadcast, groupcast, and unicast based on RAN decisions;
-	signal to the base station regarding the service used when network scheduled mode is used;
-	the potential security related procedure updates for unicast communication over PC5.
NOTE 2:	In Key Issue #9 and Solution #11, multicast means groupcast.
For Key Issue #10 (eV2X message transmission and reception) on the support of non-IP based V2X message over NG-Uu reference point, it is concluded to take Solution #18 in clause 6.18 for normative work.
For Key Issue #12 (System migration and interworking for eV2X), it is concluded to take Solution #9 in clause 6.9 and Solution #20 in clause 6.20 for normative work. PC5 interworking can be supported with proper UE configurations by taking into account e.g. regional regulations, deployments, and UE PC5 RAT capability.
For Key Issue #14 (Support of broadcast over NG-Uu), it is concluded to stop further solution work on 5GS MBMS for Release 16. No normative work shall be performed for this key issue in Release 16.
[bookmark: _GoBack]For Key Issue #15 it is concluded that 3GPP-level information available in the UE (with no expected UE impact identified from this key issue) can be leveraged. Also; any NEF exposed information can be leveraged. The NEF shall allow a third party to request whether a certain QoS level is available along a certain path with a certain confidence level, and subscribe to notifications of change of QoS level availability confidence along a path. Notification of change will be reported with an indication of the geographic area where this change is likely to happen and confidence level. The NEF interacts with NWDAF services to provide this information to the third party. 

END of  CHANGES
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