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Abstract: this contribution proposes overall conclusion of Key Issue #15 (Enhancements to assist Application Adjustment)
1. Introduction
The Key Issue #15 aims at studying 5GS enhancements to assist application adjustments for eV2X services, according to notifications about potential change in the delivered QoS. This Key Issue addresses three main aspects:

-
what information is required as input to enable the assessment of a potential change in QoS in given areas by the 5GS;

-
how the 5GS may determine that a notification about potential change in delivered QoS is necessary;

-
how the 5GS may communicate such information to the application in the AF and/or the UE.
This paper briefly compares the solutions for this Key Issue and proposes to select Solution 23 as the basis for normative work.
2. Solutions comparison
For Key Issue #15 the following solutions:
Solution 23 – early notification of potential QoS change based on NWDAF provided statistics

As anticipated in the discussion paper “Key Issue #15: Evaluation and of Solutions 23 and 26” (see S2-1900638) submitted to SA2#130, Solution 23addresses all three aspects of KI#15.
The solution has relatively limited impact on the 3GPP systems since 

-
it is based on a request/response between AF and PCF;

-
it reuses as much as possible the functionality described in the eNA framework.
At the same time, the solution enables the 3GPP system to notify whether the QoS situation will most likely change or not, hence providing the application with a valid tool to pro-actively adapt to the potentially QoS condition
Solution 26 – resource pre-booking
As explained in S2-1900638, Solution 26 suffers from the at least following drawbacks:

-
it attempts to guarantee a certain QoS level for the route indicated by the application. On one hand we believe this is not needed, on the other hand, in our understanding the solution fails to accomplish such QoS guarantee since it relies on resource reservation (which does not imply QoS guarantee).

-
it introduces high system complexity since it requires the CN entities to coordinate with each gNB along the trajectory indicated by the application to pre-allocate resources.
New Solution A – Direct AF-NWDAF based communication
The solution tries to re-use the eNA framework, in that sense it is similar to Solution 23, but it allows the AF to interact directly with the NWDAF without involving the PCF. The following issues have been identified:
-
The solution focuses only on the congestion case, however QoS conditions may change due to several reasons (e.g., congestion, radio link condition, network/cell failure). In addition, many V2X services require GBR resources, consequently such services are not subject to congestion.

-
Another problem of this solution is that, with the direct interaction between AF and NWDAF it is not clear how the mapping between external trajectory and cell IDs will take place. Notice that in Solution 23 this step is done by the PCF with the support of the NEF. In this solution, one could assume that the NWDAF, supported by the NEF, does the same. However this would mean add yet a new functionality to the NWDAF.
New Solution B – OTT based
This solution solves KI#15 purely at the application level and goes against the spirit of Key Issue which was introduced to discuss enablers for the 3GPP system to better support V2X services. 

This solution would work only if enough UEs/vehicles with the related application are circulating to collect the necessary statistics. This phase may take a long time and, in any case, it takes longer than a network based solution which could work from day one thanks to the data already available in the operator database.

In areas where very few vehicles are driving, this solution would never work because it would never gather enough data to build meaningful statistics

In case of abnormal situations (e.g., some network cells/nodes are down) an OTT based solution would require time to understand what the problem is and might not even work in some cases since UE to AF communication would be interrupted.

3. Proposal
Based on the comparison in clause 2, the authors propose to select Solution 23 as the basis for normative work and to agree the changes vs. TR 23.786 described below.
BEGINNING OF CHANGES
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.
For Key Issue #15 (Enhancements to assist Application Adjustment) it is concluded to take Solution #23 as the baseline for normative work.
END OF CHANGES
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